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(54) Broadcast apparatus and reception apparatus comprising a means for avoiding delays in 
the reproduction of additional data when one program changes to another 



(57) A broadcast apparatus broadcasts broadcast 
data. In the broadcast apparatus, an acquiring unit ac- 
quires broadcast data and a reproduction time period in 
which the broadcast data is to be reproduced by a re- 



ception apparatus, and a broadcasting unit repeatedly 
broadcasts the broadcast data from a predetermined 
time period before a start of the reproduction time period 
to an end of the reproduction time period. 
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Description 

BACKGROUND OF THE INVENTION 

(1 ) Field of the Invention s 

[0001] The present invention relates to a broadcast 
apparatus, a reception apparatus, and a data transmis- 
sion/reception method, and especially relates to tech- 
niques of multiplex, transmission, and reception of data 
to be simultaneously displayed. 

(2) Prior Art 

[0002] In recent digital broadcasting, additional data is 
such as character Information is multiplexed with pro- 
gram data such as video and audio and broadcast. 
[0003] In general, the same or update additional data 
is repeatedly multiplexed with program data and broad- 
cast, in a predetemiined cycle such as five seconds. 
[0004] After a viewer's start operation, a reception ap- 
paratus keeps the viewer waiting while the reception ap- 
paratus waits for necessary additional data for one or 
two cycles, processes it, and displays it. 
[0005] Also, in a virtual interactive system in which a 25 
viewer repeatedly select items from displayed menus to 
search for necessary information, they have to wait in 
every selection operation. 

[0006] A reception apparatus that provides desired in- 
formation to a viewer shortly after the viewer's selection so 
operation is disclosed in Japanese Laid-Open Patent 
Application No. H1 0-1 26753. 

[0007] This reception apparatus receives navigation 
information which associates a plurality of pieces of im- 
age information with each other, and accumulates a 3S 
piece of image information to be displayednext in a 
memory in advance. Accordingly, the reception appara- 
tus intends to reduce a waiting time from the viewer's 
selection operation to the display of the desired image. 
[0008] Here, if additional data to be multiplexed with 40 
program data is different for each program like charac- 
ters or detailed information about a program, which are 
to be displayed simultaneously with an image of the pro- 
gram, additional data changes when one program 
changes to another. Therefore, a viewer has to wait until 
the reception apparatus starts to display additional data 
whenever one program changes to another, 
[0009] Suppose there is a waiting time of seven sec- 
onds. The waiting time of seven seconds is not so prob- 
lematic for relatively long program of thirty minutes or so 
one hour. However, the shorter a broadcast time period 
of a becomes, the greater the influence with the waiting 
time becomes. Especially, a broadcast time period of a 
commercial (CM) is generally no longer than thirty sec- 
onds. In addition, a CM program has to meet a lot of ss 
requirements from its sponsor. Therefore, it is problem- 
atic if characters are not displayed even for a few sec- 
onds. 



[001 0] Note here that conventional reception appara- 
tuses are not designed to handle such a problem caused 
when one program changes to another. 

SUMMARY OF THE INVENTION 

[0011] The object of the present invention is to pro- 
vide, for digital broadcasting in that additional data cor- 
responding to each program is multiplexed with program 
data and broadcast, (a) a broadcast apparatus for mul- 
tiplexing and broadcasting such additional data with pro- 
gram data so as to enable a reception apparatus to use 
the additional data without a waiting time when one pro- 
gram changes to another, (b) a reception apparatus for 
using the additional data without a waiting time when 
one program changes to another, and (c) methods of 
them. 

[001 2] The object is achieved by a broadcast appara- 
tus for broadcasting broadcast data including: an acquir- 
ing unit for acquiring first broadcast data and a repro- 
duction time period in which the first broadcast data is 
to be reproduced by reception apparatus; and a broad- 
casting unit for repeatedly broadcasting the first broad- 
cast data from a specific time to an end of the reproduc- 
tion time period, the specific time being a point in time 
before a start of the reproduction time period, and a time 
period between the specific time and the start of the re- 
production time period being a predetermined time pe- 
riod. 

[0013] With this construction, the broadcast appara- 
tus can start to broadcast the first broadcast data before 
the start of the reproduction time period. Then, the re- 
ception apparatus can receive and cache the first broad- 
cast data before the start of the reproduction time peri- 
od. 

[0014] Accordingly, the reception apparatus can start 
to reproduce the first broadcast data at the start of the 

reproduction time period. 

[001 5] Also, the broadcast apparatus can continue to 
broadcast the first broadcast data until the end of the 
reproduction time period. Accordingly, even when start- 
ing to receive the first broadcast data after the start of 
the reproduction time period, the reception apparatus 
can receive and reproduce it. 

[0016] Here, in the broadcast apparatus, the acquir- 
ing unit may further acquire second broadcast data 
which is to be reproduced before the first broadcast da- 
ta, and the broadcasting unit may repeatedly broadcast 
the second broadcast data until the specific time. 
[0017] With this construction, the broadcast appara- 
tus can stop broadcasting the second broadcast data 
which is to be reproduced before the first broadcast data 
at the specific time. Accordingly, a given bandwidth can 
be allocated only for the first broadcast data broadcast- 
ing. 

[0018] Here, in the broadcast apparatus, the broad- 
casting unit may broadcast the second broadcast data 
on a predetermined bandwidth until the specific time and 
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may broadcast the first broadcast data on the predeter- 
mined bandwidth from the specific time. 
[0019] With this constmction, the first broadcast data 
can be broadcast on the same bandwidth as the second 
broadcast data. Accordingly, the bandwidth can be fixed 
even around the specific time. 
[0020] IHere, in the broadcast apparatus, the acquir- 
ing unit may further acquire second broadcast data 
'which is to be reproduced before the first broadcast da- 
ta, and the broadcasting unit may repeatedly broadcast 
the second broadcast data until the start of the repro- 
duction time period. 

[0021] With this construction, the broadcast appara- 
tus can continue to broadcast the second broadcast da- 
ta until the start of the reproduction time period. 
[0022] Accordingly, both of the second broadcast data 
and the first broadcast data can be broadcast from the 
specific time to the start of the reproduction time period, 
so that the first broadcast data can be broadcast from 
the point of the predetermined time period before the 
start of the reproduction time period without any influ- 
ence on the second broadcast data broadcasting. 
[0023] Here, in the broadcast apparatus, the broad- 
casting unit may broadcast the second broadcast data 
on a predetermined bandwidth until the specific time and 
may broadcast the second broadcast data and the first 
broadcast data on the predetermined bandwidth from 
the specific time to the start of the reproduction period. 
[0024] With this construction, the second broadcast 
data and the first broadcast data can be broadcast from 
the specific time on the same bandwidth which is allo- 
cated for the second broadcast data until the specific 
time. Accordingly, the bandwidth can be fixed even 
around the specific time. 

[0025] Here, in the broadcast apparatus, the broad- 
casting unit may broadcast the second broadcast data 
on a predetermined bandwidth until the specific time and 
may broadcast the second broadcast data on the pre- 
detenmined bandwidth from the specific time to the start 
of the reproduction period. 

[0026] With this construction, the second broadcast 
data can be broadcast from the specific time on the 
same bandwidth allocated for the second broadcast da- 
ta until the specific time. Accordingly, the bandwidth can 
be fixed even around the specific time. 
[0027] Here, the broadcast apparatus may further In- 
clude: a cache Instruction broadcasting unit for broad- 
casting a cache instruction before the start of the repro- 
duction time period, the cache instruction instructing the 
reception apparatus to cache the first broadcast data; 
and a reproduction instruction broadcasting unit for 
broadcasting a reproduction instruction during the re- 
production time period, the reproduction instruction in- 
structing the reception apparatus to reproduce, when 
the first broadcast data has been cached according to 
the cache Instruction, the cached broadcast data. 
[0028] With this construction, the broadcast appara- 
tus can instruct to cache the first broadcast data before 



the start of the reproduction time period and instruct to 
reproduce it during the reproduction time period. Ac- 
cordingly, the reception apparatus can effectively cache 
and reproduce the first broadcast data according to the 
s instructions. 

[0029] Here, in the broadcast apparatus, the cache in- 
struction broadcasting unit may broadcast the cache in- 
struction to instruct the reception apparatus to perfornn 
the caching by accumulating the first broadcast data. 
10 and the reproduction instruction broadcasting unit may 
broadcast the reproduction Instruction to Instruct the re- 
ception apparatus to reproduce, (a) when the first broad- 
cast data has been accumulated according to the cache 
instruction, the accumulated broadcast data, and (b) 
when the first broadcast data has not been accumulated 
according to the cache instruction, the first broadcast 
data broadcast by the broadcasting unit. 
[0030] With this construction, the broadcast appara- 
tus can instruct to accumulate the first broadcast data, 
which Is broadcast, before the start of the reproduction 
time period and instruct to reproduce it during the repro- 
duction time period. Accordingly, the reception appara- 
tus can effectively accumulate and reproduce the first 
broadcast data according to the instructions. 
[0031 ] Here, in the broadcast apparatus, the cache in- 
struction broadcasting unit may broadcast the cache in- 
struction to instruct the reception apparatus to perform 
the caching by storing the first broadcast data into a 
cache memory when the first broadcast data has been 
stored in a predetermined storage medium, and the re- 
production instruction broadcasting unit may broadcast 
the reproduction instruction to instruct the reception ap- 
paratus to reproduce, (a) when the first broadcast data 
has been stored in the cache memory according to the 
cache instruction, the first broadcast data stored in the 
cache memory, and (b) when the first broadcast data 
has not been stored in the cache memory according to 
the cache instruction, the first broadcast data stored in 
the predetermined storage medium or the first broad- 
cast data broadcast by the broadcasting unit. 
[0032] With this construction, the broadcast appara- 
tus can instruct to cache the first broadcast data, which 
is stored In the predetermined storage medium, into the 
cache memory before the start of the reproduction time 
period and instruct to reproduce it during the reproduc- 
tion time period. Accordingly, the reception apparatus 
can effectively cache the first broadcast data into the 
cache memory and reproduce it according to the Instruc- 
tions. 

[0033] The object of the present invention also can be 
achieved by a broadcast apparatus for multiplexing and 
broadcasting program data which Is to be reproduced 
by a reception apparatus soon after receipt and addi- 
tional data which corresponds to the program data, the 
broadcast apparatus including: an acquiring unit for ac- 
quiring first program data, first additional data corre- 
sponding to the first program data, a broadcast time pe- 
riod of the first program data, and second program data 
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which is to be broadcast before the first program data; 
a multiplexing unit for repeatedly multiplexing the first 
additional data with the second program data from a 
specific time to a start of the broadcast time period and 
repeatedly multiplexing the first additional data with the 
first program data during the broadcast time period, the 
specific time being a point in time before the start of the 
broadcast time period, and a time period between the 
specific time and the start of the broadcast time period 
being a predetermined time period; and a broadcasting 
unit for broadcasting the data multiplexed by the multi- 
plexing unit. 

[0034] With this construction* the broadcast appara- 
tus can multiplex the first additional data corresponding 
to the first program data with the second program data, 
which is to be broadcast before the first program data, 
and broadcast them, before the start of the broadcast 
time period of the first program data. Then, the reception 
apparatus can receive and cache the first additional da- 
ta before the start of the broadcast time period. 
[0035] Accordingly, the reception apparatus can start 
to use the first additional data at the start of the broad- 
cast time period. 

[0036] Also, the broadcast apparatus can continue to 
multiplex the first additional data with the first program 
data and broadcast them until the end of the broadcast 
time period. Therefore, even when starting to receive 
them after the start of the broadcast time period, the re- 
ception apparatus can receive and use the first addition- 
al data. 

[0037] Here, In the broadcast apparatus, the acquir- 
ing unit may further acquire second additional data cor- 
responding to the second program data, and the multi- 
plexing unit may repeatedly multiplex the second addi- 
tional data with the second program data until the spe- 
cific time. 

[0038] With this construction, the broadcast appara- 
tus can stop multiplexing the second additional data with 
its corresponding second program data at the specific 
time. Accordingly, a given bandwidth can be allocated 
only for the first additional data broadcasting. 
[0039] Here, in the broadcast apparatus, the multi- 
plexing unit may perform the multiplexing for the second 
additional data on a predetermined bandwidth until the 
specific time and may perform the multiplexing for the 
first additional data on the predetermined bandwidth 
from the specific time. 

[0040] With this construction, the broadcast appara- 
tus can multiplex the first additional data with the second 
program data so that the bandwidth for the first addition- 
al data Is allocated to the same bandwidth as the second 
additional data. Accordingly, the bandwidth can be fixed 
even around the specific time. 

[0041] Here, in the broadcast apparatus, the acquir- 
ing unit may further acquire second additional data cor- 
responding to the second program data, and the multi- 
plexing unit may repeatedly multiplex the second addi- 
tional data with the second program data until the start 



of the broadcast time period. 

[0042] With this construction, the broadcast appara- 
tus can continue to multiplex the second additional data 
with its corresponding second program data until the 
5 start of the broadcast time period of the first program 
data. 

[0043] Accordingly, both of the second additional data 
and the first additional data can be multiplexed with the 
second program data from the specific time to the start" 

10 of the broadcast time period of the first program data, 
so that the first additional data can be broadcast from 
the point of the predetermined time period before the 
start of the broadcast time period without any influence 
on the second additional data broadcasting. 

15 [0044] Here, in the broadcast apparatus, the multi- 
plexing unit may perform the multiplexing for the second 
additional data on a predetermined bandwidth until the 
specific time and may perform the multiplexing for the 
second additional data and the first additional data on 

20 the predetermined bandwidth from the specific time to 
the start of the broadcast time period. 
[0045] With this construction, the second additional 
data and the first additional data can be multiplexed with 
the second program data from the specific time so that 

25 the total bandwidth for the second additional data and 
the first additional data is allocated to the same band- 
width which is allocated for the second additional data 
until the specific time. Accordingly, the bandwidth can 
be fixed even around the specific time. 

30 [0046] Here, in the broadcast apparatus, the multi- 
plexing unit may perform the multiplexing for the second 
additional data on a predetermined bandwidth until the 
specific time and may perform the multiplexing for the 
second additional data on the predetermined bandwidth 

35 from the specific time to the start of the broadcast time 
period. 

[0047] With this construction, the second additional 
data can be multiplexed with the second program data 
from the specific time on the same bandwidth which is 

40 allocated until the specific time. Accordingly, the band- 
width can be fixed even around the specific time. 
[0048] Here, the broadcast apparatus may further in- 
clude: a cache instruction broadcasting unit for broad- 
casting a cache instruction before the start of the broad- 

45 cast time period, the cache instruction instructing the re- 
ception apparatus to cache the first additional data; and 
a use instruction broadcasting unit for broadcasting a 
use instruction after the start of the broadcast time pe- 
riod, the use instruction instructing the reception appa- 

50 ratus to use. when the first additional data is cached ac- 
cording to the cache instruction, the cached additional 
data. 

[0049] With this construction, the broadcast appara- 
tus can instruct to cache the first additional data before 
55 the start of the broadcast time period and instruct to use 
it during the broadcast time period. Accordingly, the re- 
ception apparatus can effectively cache and use the first 
additional data according to the instructions. 
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[0050] Here, in the broadcast apparatus, the cache in- 
struction broadcasting unit may broadcast the cache in- 
struction to instruct the reception apparatus to perform 
the caching by accumulating the first additional data, 
and the use instruction broadcasting unit may broadcast 
the use Instruction to instruct the reception apparatus to 
use, (a) when the first additional data has been accu- 
mulated according to the cache instruction, the accumu- 
lated first additional data, and (b) when the first addition- 
al data has not been accumulated according to the 
cache instruction, the first additional data broadcast by 
the broadcasting unit. 

[0051] With this construction, the broadcast appara- 
tus can instruct to accumulate the first additional data 
before the start of the broadcast time period and instruct 
to use It during the broadcast time period- Accordingly, 
the reception apparatus can effectively accumulate and 
use the first additional data according to the instructions. 
[0052] Here, in the broadcast apparatus, the cache in- 
struction broadcasting unit may broadcast the cache in- 
struction to instruct the reception apparatus to perform 
the caching by storing the first additional data into a 
cache memory when the first additional data has been 
stored in a predetermined storage medium, and the use 
instruction broadcasting unit may broadcast the use In- 
struction to instruct the reception apparatus to use, (a) 
when the first additional data has been stored in the 
cache memory according to the cache Instruction, the 
first additional data stored in the cache memory, and (b) 
when the first additional data has not been stored in the 
cache memory according to the cache instruction, the 
first additional data stored in the predetermined storage 
medium. 

[0053] With this construction, the broadcast appara- 
tus can instruct to cache the first additional data, which 
is stored in the predetermined storage medium, into the 
cache memory before the start of the broadcast time pe- 
riod and instruct to use it during the broadcast time pe- 
riod. Accordingly, the reception apparatus can effective- 
ly cache and use the first additional data according to 
the instructions. 

[0054] Here, in the broadcast apparatus, the acquir- 
ing unit may further acquire second additional data cor- 
responding to the second program data and a broadcast 
time period of the second program data. The broadcast 
apparatus may further include a judging unit forjudging 
whether the broadcast time period of the second pro- 
gram data is longer than a predetermined criterion time 
period. Moreover, the multiplexing unit may, (a) when 
the judging unit judges that the broadcast time period of 
the second program data is longer than the predeter- 
mined criterion time period, repeatedly multiplex the 
second additional data with the second program data 
until the specific time, repeatedly multiplex the first ad- 
ditional data with the second program data from the spe- 
cific time to the start of the broadcast time period of the 
first program data, and repeatedly multiplex the first ad- 
ditional data with the first program data during the broadr 



cast time period of the first program data, and (b) when 
the judging unitjudges that the broadcast time period of 
the second program data is no longer than the prede- 
termined criterion time period, repeatedly multiplex the 

5 second additional data with the second program data 
until the specific time, repeatedly multiplex the second 
additional data and the first additional data with the sec- 
ond program data from the specific time to the start of 
the broadcast time period of the first program data, and 

10 repeatedly multiplex the first additional data with the first 
program data during the broadcast time period of the 
first program data. 

[0055] With this construction, when the broadcast 
time period of the second program data is no longer than 

15 the criterion time period, the second additional data and 
the first additional data can be multiplexed with the sec- 
ond program data from the specific time to the start of 
the broadcast time period of the first program data. 
[0056] Accordingly, additional data corresponding to 

20 relatively long program data can be stopped being sub- 
jected to multiplex before the end of its broadcast time 
period. On the other hand, additional data correspond- 
ing to relatively short program can continue to be sut>- 
jected to multiplex until its broadcast end time. 

25 [0057] Here, in the broadcast apparatus, the acquir- 
ing unit may further acquire second additional data cor- 
responding to the second program data and a broadcast 
time period of the second program data. The broadcast 
apparatus may further include a judging unit for judging 

30 whether the broadcast time period of the second pro- 
gram data is longer than a predetermined criterion time 
period. Moreover, the multiplexing unit may (a) repeat- 
edly multiplex the second additional data with the sec- 
ond program data until the specific time so that a band- 

35 width for the second additional data is allocated to a pre- 
determined bandwidth, (b) when the judging unit judges 
that the broadcast time period of the second program 
data is longer than the predetermined criterion time pe- 
riod, repeatedly multiplex the first additional data with 

40 the second program data from the specific time to the 
start of the broadcast time period of the first program 
data so that a bandwidth for the first additional data is 
allocated to the predetermined bandwidth, and repeat- 
edly multiplex the first additional data with the first pro- 

45 gram data during the broadcast time period of the first 
program data, and (c) when the judging unitjudges that 
the broadcast time period of the second program data 
is no longer than the predetermined criterion time peri- 
od, so that a total bandwidth for the second additional 

50 data and the first additional data is allocated to the pre- 
determined bandwidth, repeatedly multiplex the second 
additional data and the first additional data with the sec- 
ond program data from the specific time to the start of 
the broadcast time period of the first program data, and 

55 repeatedly multiplex the first additional data with the first 
program data during the broadcast time period of the 
first program data. 

[0058] With this construction, when the broadcast 
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time period of the second program data is no longer than 
the criterion time period, the second additional data and 
the first additional data can be multiplexed with the sec- 
ond program data from the specific time to the start of 
the broadcast time period of the first program data so s 
that the total bandwidth for the second additional data 
and the first additional data is allocated to the predeter- 
mined bandwidth, which is allocated only for the second 
additional data until the specific time. ' 
[0059] Therefore, additional data corresponding to io 
relatively long program data can be stopped being sub- 
jected to multiplex before its broadcast end time. On the 
other hand, additional data corresponding to relatively 
short program data can continue to be subjected to mul- 
tiplex until its broadcast end time. Accordingly, the band- is 
width can be fixed and allocated efficiently depending 
on each condition. 

[0060] Here, in the broadcast apparatus, the first ad- 
ditional data acquiring unit may further acquire second 
additional data corresponding to the second program 20 
data and a broadcast time period of the second program 
data. The broadcast apparatus may further include a 
judging unit for Judging whether the broadcast time pe- 
riod of the second program data is longer than a prede- 
termined criterion time period. Moreover, the multiplex- 25 
ing unit may (a) repeatedly multiplex the second addi- 
tional data with the second program data until the spe- 
cific time so that a bandwidth for the second additional 
data is allocated to a predetermined bandwidth, (b) 
when the judging unit judges that the broadcast time pe- so 
riod of the second program data is longer than the pre- 
determined criterion time period, so that a bandwidth for 
the first additional data is allocated to the predetermined 
bandwidth, repeatedly multiplex the first additional data 
with the second program data from the specific time to 35 
the start of the broadcast time period of the first program 
data and repeatedly multiplex the first additional data 
with the first program data during the broadcast time pe- 
riod of the first program data, and (c) when the judging 
unit judges that the broadcast time period of the second 40 
program data Is no longer than the predetermined crite- 
rion time period, repeatedly multiplex the second addi- 
tional data and the first additional data with the second 
program data from the specific time to the start of the 
broadcast time period of the first program data so that ^5 
a total bandwidth for the second additional data and the 
first additional data is increased by adding a bandwidth 
for the first additional data to the predetermined band- 
width and repeatedly multiplex the first additional data 
with the first program data during the broadcast time pe- so 
riod of the first program data so that a bandwidth for the 
first additional data is allocated to the predetermined 
bandwidth. 

[0061] With this construction, when the broadcast 
time period of the second program data is no longer than ss 
the criterion time period, the second additional data and 
the additional data can be multiplexed with the second 
program data from the specific time to the start of the 
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broadcast time period of the first program data so that 
the bandwidth for the second additional data keeps the 
predetermined bandwidth, and the total bandwidth for 
the second additional data and the first additional data 
is increased by adding the bandwidth for the first addi- 
tional data to the predetermined bandwidth. 
[0062] Therefore, additional data corresponding to 
relatively long program data can be stopped being sub- 
jected to multiplex before its broadcast end time. On the 
other hand, additional data corresponding to relatively 
short program data can continue to be subjected to mul- 
tiplex until its broadcast end time in a fixed bandwidth. 
Accordingly, the transmission rate can be fixed, and the 
total bandwidth can be changed depending on each 
condition. 

[0063] Here, in the broadcast apparatus, when the 
judging unit judges that the broadcast time period of the 
second program data is no longer than the predeter- 
mined criterion time period, the multiplexing unit may re- 
peatedly multiplex the second additional data and the 
first additional data with the second program data during 
the broadcast time period of the second program data. 
[0064] With this construction, when the broadcast 
time period of the second program data is no longer than 
the criterion time period, the second additional data 
alone need not be multiplexed with the second program 
data. Therefore, replacement of additional data to be 
multiplexed with program data is not performed at the 
time. Accordingly, this can reduce the load of multiplex- 
ing operations. 

[0065] Here, the broadcast apparatus may further in- 
clude: a criterion time period determining unit for deter- 
mining the predetermined criterion time period to be 
used by the judging unit by multiplying a time period of 
a broadcast cycle of additional data by a predetemnined 
coefficient. 

[0066] With this construction, the criterion time period 
can be detennined based on the time period of a broad- 
cast cycle of additional data. Accordingly, even if the 
time period of a broadcast cycle of additional data 
changes, the criterion time period can be automatically 
changed. 

[0067] Here, in the broadcast apparatus, the acquir- 
ing unit may farther acquire second additional data cor- 
responding to the second program data and a broadcast 
time period of the second program data. The second ad- 
ditional data may be updated during the broadcast time 
period of the second program data. The broadcast ap- 
paratus may further include a judging unit for judging 
whether a time period from the last update time of the' 
second additional data to the start of the broadcast time 
period of the first program data is longer than a prede- 
termined criterion time period. Moreover, the multiplex- 
ing unit may, (a) when the judging unit judges that the 
time period from the last update time of the second ad- 
ditional data to the start of the broadcast time period of 
the first program data is longer than the predetermined 
criterion time period, repeatedly multiplex the second 
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additional data with the second program data until the 
specific time, repeatedly multiplex the first additional da- 
ta with the second program data from the specific time 
to the start of the broadcast time period of the first pro- 
gram data, and repeatedly multiplex the first additional 
data with the first program data during the broadcast 
time period of the first program data, and (b) when the 
judging unit judges that the time period from the last up- 
date time of the second additional data to the start of 
the broadcast time period of the first program data is no 
longer than the predetermined criterion time period, re- 
peatedly multiplex the second additional data with the 
second program data until the specific time, repeatedly 
multiplex the second additional data and the first addi- 
tional data with the second program data from the spe- 
cific time to the start of the broadcast time period of the 
first program data, and repeatedly multiplex the first ad- 
ditional data with the first program data during the broad- 
cast time period of the first program data. 
[0068] With this construction, when the broadcast 
time period of the last updated second additional data 
which is multiplexed with the second program data is no 
longer than the criterion time period, the second addi- 
tional data and the first additional data can be multi- 
plexed with the second program data from the specific 
time to the start of the broadcast time period of the first 
program data. 

[0069] Accordingly, additional data with a relatively 
long broadcast time period after being updated can be 
stopped being subjected to multiplex before Its corre- 
sponding program data broadcast end time. On the oth- 
er hand, additional data with a relatively short broadcast 
time period after being updated can continue to be sub- 
jected to multiplex until its corresponding program data 
broadcast end time. 

[0070] Here, in the broadcast apparatus, the acquir- 
ing unit may further acquire second additional data cor- 
responding to the second program data and a broadcast 
time period of the second program data. The second ad- 
ditional data may be updated during the broadcast time 
period of the second program data. The broadcast ap- 
paratus may further include a judging unit for judging 
whether a time period from the fast update time of the 
second additional data to the start of the broadcast time 
period of the first program data is longer than a prede- 
termined criterion time period. Moreover, the multiplex- 
ing unit may (a) repeatedly multiplex the second addi- 
tional data with the second program data until the spe- 
cific time so that a bandwidth for the second additional 
data is allocated to a predetermined bandwidth, (b) 
when the judging unit judges that the time period from 
the last update time of the second additional data to the 
start of the broadcast time period of the first program 
data is longer than the predetenmined criterion time pe- 
riod, repeatedly multiplex the first additional data with 
the second program data from the specific time to the 
start of the broadcast time period of the first program 
data so that a bandwidth for the first additional data is 



allocated to the predetermined bandwidth and repeat- 
edly multiplex the first additional data with the first pro- 
gram data during the broadcast time period of the first 
program data, and (c) when the judging unit judges that 
5 the time period from the last update time of the second 
additional data to the start of the broadcast time period 
of the first program data is no longer than the predeter- 
mined criterion time period, repeatedly multiplex the 
second additional data and the first additional data with 
10 the second program data from the specific time to the 
start of the broadcast time period of the first program 
data so that a total bandwidth for the second additional 
data and the first additional data is allocated to the pre- 
determined bandwidth and repeatedly multiplex the first 
additional data with the first program data during the 
broadcast time period of the first program data. 
[0071] With this construction, when the broadcast 
time period of the last updated second additional data 
which is multiplexed with the second program data Is no 
longer than the criterion time period, the second addi- 
tional data and the first additional data can be multi- 
plexed with the second program data from the specific 
time to the start of the broadcast time period of the first 
program data so that the total bandwidth for the second 
additional data and the first additional data Is allocated 
to the predetermined bandwidth, which is allocated only 
for the second additional data until the specific time. 
[0072] Therefore, additional data with a relatively long 
broadcast time period after being updated can be 
stopped being subjected to multiplex before its corre- 
sponding program data broadcast end time. On the oth- 
er hand, additional data with a relatively short broadcast 
time period after updated can continue to be subjected 
to multiplex until its corresponding program data broad- 
cast end time. Accordingly, the bandwidth can be fixed 
and allocated efficiently depending on each condition. 
[0073] Here, in the broadcast apparatus, the acquir- 
ing unit may further acquire second additional data cor- 
responding to the second program data and a broadcast 
time period of the second program data. The.second ad- 
ditional data may be updated during the broadcast time 
period of the second program data. The broadcast ap- 
paratus may further include a judging unit for judging 
whether a time period from a last update time of the sec- 
ond additional data to the start of the broadcast time pe- 
riod of the first program data is longer than a predeter- 
mined criterion time period. Moreover, the multiplexing 
unit may (a) repeatedly multiplex the second additional 
data with the second program data.untll the specific time 
so that a bandwidth for the second additional data is al- 
located to a predetermined bandwidth, (b) when the 
judging unit judges that the time period from the last up- 
date time of the second additional data to the start of 
the broadcast time period of the first program data is 
longer than the predetermined criterion time period, so 
that a bandwidth for the first additional data is allocated 
to the predetermined bandwidth, repeatedly multiplex 
the first additional data with the second program data 
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from the specific time to the start of the broadcast time 
period of the first program data and repeatedly multiplex 
the first additional data with the first program data during 
the broadcast time period of the first program data, and 
(c) when the judging unit judges that the time period from 
the last update time of the second additional data to the 
start of the broadcast time period of the first program 
data is no longer than the predetermined criterion time 
period, repeatedly multiplex the second additional data 
and the first additional data with the second program da- 
ta from the specific time to the start of the broadcast time 
period of the first program data so that a total bandwidth 
for the second additional data and the first additional da- 
ta Is increased by adding a bandwidth for the first addi- 
tional data to the predetermined bandwidth and repeat- 
edly multiplex the first additional data with the first pro- 
gram data during the broadcast time period of the first 
program data so that a bandwidth for the first additional 
data is allocated to the predetermined bandwidth. 
[0074] With this construction, when the broadcast 
time period of the last updated second additional data 
which is multiplexed with the second program data Is no 
longer than the criterion time period, the second addi- 
tional data and the first additional data can be multi- 
plexed with the second program data from the specific 
time to the start of the broadcast time period of the first 
program data so that the bandwidth for the second ad- 
ditional data keeps the predetermined bandwidth, and 
the total bandwidth for the second additional data and 
the first additional data is increased by adding the band- 
width for the first additional data to the predetermined 
bandwidth. 

[0075] Therefore, additional data with a relatively long 
broadcast time period after being updated can be 
stopped being subjected to multiplex before its corre- 
sponding program data broadcast end time. On the oth- 
er hand, additional data with a relatively short broadcast 
time period after being updated can continue to be sub- 
jected to multiplex until its corresponding program data 
broadcast end time. Accordingly, the transmission rate 
can be fixed, and the total bandwidth can be changed 
depending on each condition. 

[0076] Here, in the broadcast apparatus, when the 
judging unit judges that the time period from the last up- 
date time of the second additional data to the start of 
the broadcast time period of the first program data is no 
longer than the predetermined criterion time period, the 
multiplexing unit may repeatedly multiplex the second 
additional data and the first additional data with the sec- 
ond program data during the time period from the last 
update time of the second additional data to the start of 
the broadcast time period of the first program data. 
[0077] With this construction, when the broadcast 
time period of the last updated additional data which is 
multiplexed with the second program data is no longer 
than the criterion time period, the last updated additional 
data alone is not multiplexed with the second program 
data. Therefore, replacement of additional data to be 



multiplexed with program data is not performed at the 
time. Accordingly, this can reduce the load of multiplex- 
ing operations. 

[0078] Here, the broadcast apparatus may further in- 
5 elude: a criterion time period determining unit for deter- 
mining the predetermined criterion time period to be 
used by the judging unit by multiplying a time period of 
a broadcast cycle of additional data by a predetermined 
coefficient. " 

10 [0079] Here, In the broadcast apparatus, the acquir- 
ing unit may further acquire second additional data cor- 
responding to the second program data. The broadcast 
apparatus may further include a judging unit for judging 
whether the broadcast time period is shorter than a pre- 
15 determined criterion time period. Moreover, the multi- 
plexing unit may, (a) when the judging unit judges that 
the broadcast time period is shorter than the predeter- 
mined criterion time period, repeatedly multiplex the 
second additional data with the second program data 
until the specific time, repeatedly multiplex the first ad- 
ditional data with the second program data from the spe- 
cific time to the start of the broadcast time period, and 
repeatedly multiplex the first additional data with the first 
program data during the broadcast time period, and (b) 
when the judging unit judges that the broadcast time pe- 
riod is no shorter than the predetermined criterion time 
period, repeatedly multiplex the second additional data 
with the second program data until the start of the broad- 
cast time period and repeatedly multiplex the first addi- 
tional data with the first program data during the broad- 
cast time period. 

[0080] With this construction, when the broadcast 
time period of the first program data is no shorter than 
the criterion time period, the first additional data can be 
multiplexed with the first program data from the start of 
the broadcast time period. Therefore, only when the 
broadcast time period is shorter than the criterion time 
period, they can be previously multiplexed. 
[0081] Accordingly, the broadcast start time of addi- 
tional data can be efficiently determined depending on 
each condition. 

[0082] Here, in the broadcast apparatus, the acquir- 
ing unit may further acquire second additional data cor- 
responding to the second program data. The first addi- 
tional data may be updated during the broadcast time 
period of the first program data. The broadcast appara- 
tus may further include a judging unitfor Judging whether 
a time period from the start of the broadcast time period 
to the first update time of the first additional data is long- 
er than a predetermined criterion time period. Moreover, 
the multiplexing unit may, (a) when the judging unit judg- 
es that the time period from the start of the broadcast 
time period to the first update time of the first additional 
data is shorter than the predetermined criterion time pe- 
riod, repeatedly multiplex the second additional data 
with the second program data until the specific time, re- 
peatedly multiplex the first additional data with the sec- 
ond program data from the specific time to the start of 
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the broadcast time period, and repeatedly multiplex the 
first additional data with the first program data during 
the broadcast time period, and (b) when the judging unit 
judges that the time period from the start of the broad- 
cast time period to the first update time of the first addi- 
tional data is no shorter than the predetermined criterion 
time period, repeatedly multiplex the second additional 
data with the second program data until the start of the 
broadcast time period and repeatedly multiplex the first 
additional data with the first program data during the 
broadcast time period. 

[0083] With this construction, when the time period 
from the start of the broadcast time period of the first 
program data to the first update time of the first addition- 
al data Is no shorter than the criterion time period, the 
first additional data can be multiplexed with the first pro- 
gram data from the start of the broadcast time period of 
the first program data. Therefore, only when the time 
period is shorter than the criterion time period, they can 
be previously multiplexed. 

[0084] Accordingly, the broadcast start time of addi- 
tional data can be efficiently determined depending on 
each condition. 

[0085] Here, the broadcast apparatus may further in- 
clude: a criterion time period determining unit for deter- 
mining the predetermined criterion time period to be 
used by the judging unit by multiplying a time period of 
a broadcast cycle of additional data by a predetermined 
coefficient. 

[0086] Here, in the broadcast apparatus, the acquir- 
ing unit may further acquire second additional data cor- 
responding to the second program data. The broadcast 
apparatus may have judgement information which indi- 
cates whether the multiplexing for the first additional da- 
ta is to be started previous to the start of the broadcast 
time period. Moreover, the multiplexing unit may, (a) 
when the judgement information indicates that the mul- 
tiplexing is to be started previously, repeatedly multiplex 
the second additional data with the second program da- 
ta until the specific time, repeatedly multiplex the first 
additional data with the second program data from the 
specific time to the start of the broadcast time period, 
and repeatedly multiplex the first additional data with the 
first program data during the broadcast time period, and 
(b) when the judgement information indicates that the 
multiplexing is not to be started previously, repeatedly 
multiplex the second additional data with the second 
program data until the start of the broadcast time period 
and repeatedly multiplex the first additional data with the 
first program data during the broadcast time period. 
[0087] With this construction, when judgement infor- 
mation indicates that the first additional data is not to be 
subjected to previous multiplex, the first additional data 
is not multiplexed with the second program data before 
the start of the broadcast time period of the first program 
data. Therefore, the given bandwidth can be allocated 
only for the second additional data broadcasting until the 
start of the broadcast time period. Accordingly, the 



transmission time can be minimized. 
[0088] The object of the present invention also can be 
achieved by a broadcast apparatus for multiplexing and 
broadcasting program data which is to be reproduced 
5 by a reception apparatus soon after receipt and addi- 
tional data corresponding to the program data, the 
broadcast apparatus Including: an acquiring unit for ac- 
quiring first program data, first additional data corre- 
sponding to the first program data, a broadcast time pe- 
10 riod of the first program data, second program data to 
be broadcast before the first program data, second ad- 
ditional data corresponding to the second program data, 
and a broadcast time period of the second program da- 
ta; a judging unit for judging, for each of the broadcast 
IS time period of the first program data and the broadcast 
time period of the second program data, whether the 
broadcast time period is shorter than a predetermined 
criterion time period; a multiplexing unit for, (a) in a first 
case where the broadcast time period of the first pro- 
gram data is shorter than the predetermined criterion 
time period and the broadcast time period of the second 
program data is no shorter than the predetermined cri- 
terion time period, repeatedly multiplexing the second 
additional data with the second program data until a spe- 
cific time, repeatedly multiplexing the first additional da- 
ta with the second program data from the specific time 
to a start of the broadcast time period of the first program 
data, and repeatedly multiplexing the first additional da- 
ta with the first program data during the broadcast time 
period of the first program data, the specific time being 
a point In time before the start of the broadcast time pe- 
riod of the first program data, and a time period between 
the specific time and the start of the broadcast time pe- 
riod of the first program data being a predetermined time 
period, (b) in a second case where the broadcast time 
period of the first program data and the broadcast time 
period of the second program data are each shorter than 
the predetermined criterion time period, repeatedly mul- 
tiplexing the second additional data and the first addi- 
tional data with the second program data from the spe- 
cific time to the start of the broadcast time period of the 
first program data and repeatedly multiplexing the first 
additional data with the first program data during the 
broadcast time period of the first program data, and (c) 
in a third case where the broadcast time period of the 
first program data is no shorter than the predetermined 
criterion time period, regardless of whether the broad- 
cast time period of the second program data is shorter 
than the predetermined criterion time period, repeatedly 
multiplexing the second additional data with the second 
program data until the start of the broadcast time period 
of the first program data and repeatedly multiplexing the 
first additional data with the first program data during 
the broadcast time period of. the first program data; and 
a broadcasting unit for broadcasting the data multi- 
plexed by the multiplexing unit. 
[0089] With this construction, the broadcast appara- 
tus can start to multiplex the first additional data corre- 
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spending to the first program data whose broadcast time 
period is short with the second program data before the 
start of the broadcast time period of the first program 
data. Therefore, the reception apparatus can receive 
and cache the first additional data before the start of the 
broadcast time period. 

[0090] Accordingly, the reception apparatus can start 
to use the first additional data at the start of the broad- 
cast time period. 

[0091 ] Also, the broadcast apparatus can continue to 
multiplex the first additional data with the first program 
data and broadcast them until the end of the broadcast 
time period. Therefore, even when starting to receive 
them after the start of the broadcast time period, the re- 
ception apparatus can receive and use the first addition- 
al data. 

[0092] Additionally, since additional data correspond- 
ing to program data whose broadcast time period is long 
can be stopped being multiplexed with the second pro- 
gram data before the specific time, the given bandwidth 
can allocated only for the second additional data broad- 
casting. Accordingly, the transmission time can be min- 
imized. 

[0093] Here, in the broadcast apparatus, the multi- 
plexing unit may (a) repeatedly multiplex the second ad- 
ditional data with the second program data until the spe- 
cific time so that a bandwidth for the second additional 
data Is allocated to a predetermined bandwidth, (b) in 
the first case, repeatedly multiplex the first additional da- 
ta with the second program data from the specific time 
to the start of the broadcast time period of the first pro- 
gram data so that a bandwidth for the first additional data 
is allocated to the predetermined bandwidth, and (c) in 
the second case, repeatedly multiplex the second addi- 
tional data and the first additional data with the second 
program data from the specific time to the start of the 
broadcast time period of the first program data so that 
a total bandwidth for the tirst additional data and tiie first 
additional data Is allocated to the predetermined band- 
width. 

[0094] With this construction, the second additional 
data corresponding to the second program data whose 
broadcast time period is short can be multiplexed with 
the second program data so that the total bandwidth for 
the second additional data and the first additional data 
keeps the predetermined bandwidth, which is allocated 
only for the second additional data. Accordingly, the 
bandwidth can be fixed and efficientiy allocated depend- 
ing on each condition, 

[0095] Here, in the broadcast apparatus, the multi- 
plexing unit may (a) repeatedly multiplex the second ad- 
ditional data with the second program data until the spe- 
cific time so that a bandwidth for the second additional 
data is allocated to a predetermined bandwidth, (b) in 
the first case, repeatedly multiplex the first additional da- 
ta with the second program data from the specific time 
to the start of the broadcast time period of the tirst pro- 
gram data so that a bandwidth for the tirst additional data 



is allocated to the predetermined bandwidth, and (c) in 
the second case, repeatedly multiplex the second addi- 
tional data and the tirst additional data with the second 
program data from the specitic time to the start of the 

5 broadcast time period of the tirst program data so that 
a total bandwidth for the first additional data and the first 
additional data is Increased by adding a bandwidtii for 
the tirst additional data to the predetermined bandwidth. 
[0096] With this construction, the second additional 

10 data corresponding to the second program data whose 
broadcast time period is short can be multiplexed with 
the second program data so that the bandwidth for the 
second additional data keeps the predetermined band- 
width, and the total bandwidth for the second additional 

15 data and the first additional data is increased by adding 
the bandwidth for the first additional data to the prede- 
termined bandwidth. Accordingly, the total bandwidth 
can be changed depending on each condition. 
[0097] The object of the present invention also can be 

20 achieved by a broadcast apparatus for multiplexing and 
broadcasting program data which is to be reproduced 
by a reception apparatus soon after receipt and addi- 
tional data which corresponds to the program data, the 
broadcast apparatus including: an acquiring unit for ac- 

25 quiring tirst program data, first additional data corre- 
sponding to the first program data, a broadcast time pe- 
riod of the tirst program data, second program data 
which Is to be broadcast before the tirst program data, 
and second additional data corresponding to the second 

30 program data; an accepting unit for accepting, from an 
outside, judgement on whether multiplexing for the first 
additional data Is to be started at a specific time or a 
start time of the broadcast time period, the specitic time 
being a point in time before the start of the broadcast 

35 time period, and a time period between the specific time 
and the start of the broadcast time period being a pre- 
determined time period; a multiplexing unit for, (a) in a 
first case that the accepting unit accepts judgement tiiat 
the multiplexing for the first additional data Is to be start- 

40 ed at the specific time, repeatedly multiplexing the sec- 
ond additional data with the second program data until 
the specific time, repeatedly multiplexing the tirst addi- 
tional data witii the second program data from the spe- 
cific time to the start of the broadcast time period, and 

45 repeatedly multiplexing the tirst additional data with the 
tirst program data during the broadcast time period, and 
(b) in a second case that the accepting unit accepts 
judgement that the multiplexing for the first additional 
data is to be started at the start time, repeatedly multi- 

50 piexing the second additional data with the second pro- 
gram data until the start of the broadcast time period 
and repeatedly multiplexing the tirst additional data with 
the tirst program data during the broadcast time period; 
and a broadcasting unit for broadcasting the data mul- 

55 tiplexed by the multiplexing unit. 

[0098] With this construction, the broadcast appara- 
tus can start to multiplex the first additional data corre- 
sponding to the first program data with the second pro- 
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gram data, which is to be broadcast before the first pro- 
gram data, before the start of the broadcast time period 
of the first program data only when an outside judges 
that previous multiplex is necessary. Then the reception 
apparatus can receive and cache the first additional da- 
ta before the start of the broadcast time period. 
[0099] Accordingly, the reception apparatus can start 
to use the first additional data at the start of the broad- 
cast time period. 

[01 00] Also, the broadcast apparatus can continue to 
multiplex the first additional data with the first program 
data and broadcast them until the end of the broadcast 
time period. Therefore, even when starting to receive 
them after the start of the broadcast time period, the re- 
ception apparatus can receive and use the first addition- 
al data. 

[0101] Therefore, the second additional data can be 
stopped being multiplexed with the second program da- 
ta at the specific time. Therefore, the predetermined 
bandwidth can be allocated only for the first additional 
data. Accordingly, the transmission time can be mini- 
mized. 

[0102] Here, in the broadcast apparatus, the multi- 
plexing unit may (a) repeatedly multiplex the second ad- 
ditional data with the second program data until the spe- 
cific time so that a bandwidth for the second additional 
data is allocated to a predetermined bandwidth, and (b) 
in the first case, repeatedly multiplex the first additional 
data with the second program data from the specific time 
to the start of the broadcast time period of the first pro- 
gram data so that a bandwidth for the first additional data 
is allocated to the predetermined bandwidth. 
[0103] With this construction, the first additional data 
can be multiplexed with the second program data on the 
same bandwidth which is allocated for the second 
broadcast data until the specific time. Accordingly, the 
bandwidth can be fixed even around the specific time. 
[01 04] The object of the present invention also can be 
achieved by a broadcast apparatus for multiplexing and 
broadcasting program data which is to be reproduced 
by a reception apparatus soon after receipt and addi- 
tional data which corresponds to the program data, the 
broadcast apparatus Including: an acquiring unit for ac- 
quiring first program data, first additional data corre- 
sponding to the first program data, a broadcast time pe- 
riod of the first program data, second program data 
which Is to be broadcast before the first program data, 
and second additional data corresponding to the second 
program data; an accepting unit for accepting, from an 
outside, judgement on whether multiplexing for the sec- 
ond additional data is to be continued until the start of 
the broadcast time period; a multiplexing unit for, (a) in 
a first case that the accepting unit accepts judgement 
that the multiplexing for the second additional data is not 
to be continued until the start of the broadcast time pe- 
riod, repeatedly multiplexing the second additional data 
with the second program data until the specific time, re- 
peatedly multiplexing the first additional data with the 



second program data from the specific time to the start 
of the broadcast time period, and repeatedly multiplex- 
ing the first additional data with the first program data 
during the broadcast time period, and (b) in a second 
5 case that the accepting unit accepts judgement that mul- 
tiplexing for the second additional data is to be contin- 
ued until the start of the broadcast time period, repeat- 
edly multiplexing the second additional data and the first 
additional data with the second program data from the 

10 specific time to the start of the broadcast time period 
and repeatedly multiplexing the first additional data with 
the first program data during the broadcast time period; 
and a broadcasting unit for broadcasting the data mul- 
tiplexed by the multiplexing unit. 

15 [0105] With this construction, the broadcast appara- 
tus can start to multiplex the first additional data with the 
second program data before the start of the broadcast 
time period of the first program data. Also an outside 
can determine that the first additional data alone is mul- 

20 tiplexed with the second program data or that the sec- 
ond additional data and the first additional data are mul- 
tiplexed with the second program data. 
[0106] Here, in the broadcast apparatus, the multi- 
plexing unit may (a) repeatedly multiplex the second ad- 

25 ditional data with the second program data until the spe- 
cific time so that a bandwidth for the second additional 
data is allocated to a predetermined bandwidth, (b) in 
the first case, repeatedly multiplex the first additional da- 
ta with the second program data from the specific time 

30 to the start of the broadcast time period so that a band- 
width for the first additional data is allocated to the pre- 
determined bandwidth, and (c) in the second case, re- 
peatedly multiplex the second additional data and the 
first additional data with the second program data from 

35 the specific time to the start of the broadcast time period 
so that a total bandwidth for the first additional data and 
the first additional data Is increased by adding a band- 
width for the first additional data to the predetermined 
bandwidth. 

40 [01 07] With this construction, from the specific time to 
the start of the broadcast time period of the first program 
data, the first additional data can be multiplexed with the 
second program data on the same bandwidth which is 
allocated for the second additional data until the specific 

45 time, or the second additional data and the first addition- 
al data can be multiplexed with the second program data 
on the predetermined bandwidth. Accordingly, the band- 
width can be fixed around the specific time. 
[0108] Here, in the broadcast apparatus, the multi- 

50 plexing unit may (a) repeatedly multiplex the second ad- 
ditional data with the second program data until the spe- 
cific time so that a bandwidth for the second additional 
data is allocated to a predetermined bandwidth, (b) In 
the first case, repeatedly multiplex the first additional da- 

55 ta with the second program data from the specific time 
to the start of the broadcast time period so that a band- 
width for the first additional data is allocated to the pre- 
detenmined bandwidth, and (c) In the second case, re- 
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peatedly multiplex the second additional data and the 
first additional data with the second program data from 
the specific time to the start of the broadcast time period 
so that a total bandwidth for the first additional data and 
the first additional data Is Increased by adding a band- 
width for the first additional data to the predetermined 
bandwidth. 

[01 09] With this construction, from the specific time to 
the start of the broadcast time period of the first program 
data, the first additional data can be multiplexed with the 
second program data on the predetermined bandwidth, 
or the second additional data and the first additional data 
can be multiplexed with the second program data so that 
the bandwidth for the second additional data Iceeps the 
predetermined bandwidth, and the total bandwidth for 
the second additional data and the first additional data 
is increased by adding the bandwidth for the first addi- 
tional data to the predetermined bandwidth. 
[0110] Here, in the broadcast apparatus, the accept- 
ing unit may further accept, from the outside, an indica- 
tion of the predetermined time period. 
[0111] With this construction, an outside can deter- 
mine the specific time. 

[01 1 2] The object of the present invention can also be 
achieved by a reception apparatus for receiving and re- 
producing broadcast data which is repeatedly broadcast 
on a predetermined bandwidth, the reception apparatus 
including: a receiving unit for receiving first broadcast 
data to be reproduced during a reproduction time period, 
the first broadcast data being repeatedly broadcast from 
a point of a predetermined time period before a start of 
the reproduction time period to an end of the reproduc- 
tion time period; a caching unit for caching the first 
broadcast data until the start of the reproduction time 
period when the first broadcast data is received during 
the predetermined time period; and a reproducing unit 
for reproducing the cached first broadcast data when the 
first broadcast data has been cached by the caching 
unit. 

[01 1 3] With this construction, when starting to receive 
the first broadcast data before the start of the reproduc- 
tion time period of the first broadcast data, the reception 
apparatus can cache the first broadcast data before the 
start of the reproduction time period. Accordingly, the 
reception apparatus can start to reproduce the cached 
first broadcast data at the start of the reproduction time 
period. 

[0114] Also, when starting to receive the first broad- 
cast data after the start of the reproduction time period, 
the reception apparatus can reproduce the received first 
broadcast data. 

[01 1 5] Here, in the reception apparatus, the receiving 
unit may further receive a cache instruction to accumu- 
late the first broadcast data before the start of the repro- 
duction time period and a reproduction instruction to re- 
produce, during the reproduction time period, (a) when 
the first broadcast data has been accumulated, the ac- 
cumulated first broadcast data and (b) when the first 



broadcast data has not been accumulated, the received 
first broadcast data. The caching unit may accumulate 
the first broadcast data before the start of the reproduc- 
tion time period, according to the cache Instruction. 

5 Moreover, the reproducing unit may reproduce, during 
the reproduction time period, (a) when the first broad- 
cast data has been accumulated, the accumulated first 
broadcast data, and (b) when the first broadcast data is 
not accumulated, the first broadcast data which is re- 

10 ceived by the receiving unit, according to the reproduc- 
tion instruction. 

[01 1 6] With this construction, when starting to receive 
the first broadcast data before the start of the reproduc- 
tion time period, the reception apparatus can accumu- 

is late the first broadcast data before the start of the repro- 
duction time period according to the cache instruction 
and start to reproduce the accumulated first broadcast 
data at the start of the reproduction time period. On the 
other hand, when starting to receive the first broadcast 

20 data after the start of the reproduction time period, the 
reception apparatus can reproduce the received first 
broadcast data. 

[01 1 7] Here, In the reception apparatus, the receiving 
unit may further receive a cache instruction to store the 

25 first broadcast data into a cache memory when the first 
broadcast data has been stored in a predetermined stor- 
age medium before the start of the reproduction time 
period and a reproduction instruction to reproduce, dur- 
ing the reproduction time period, (a) when the first 

30 broadcast data has been stored in the cache memory, 
the cached first broadcast data and (b) when the first 
broadcast data has not been stored in the cache mem- 
ory, the first broadcast data received by the receiving 
unit or the first broadcast data stored in the predeter- 

35 mined storage medium. The caching unit may store the 
first broadcast data into the cache memory before the 
start of the reproduction time period, according to the 
cache instruction. Moreover, the reproducing unit may 
reproduce, during the reproduction time period, (a) 

40 when the first broadcast data has been stored in the 
cache memory, the first broadcast data stored in the 
cache memory, and (b) when the first broadcast data is 
not stored in the cache memory, the first broadcast data 
stored in the predetermined storage medium or the first 

45 broadcast data received by the receiving un it, according 
to the reproduction instruction. 

[01 18] With this construction, when the reception ap- 
paratus starts to receive the first broadcast data before 
the start of the reproduction time period and the first 

50 broadcast data has been stored in the predetermined 
storage medium, the reception apparatus can store the 
first broadcast data in the cache memory before the start 
of the reproduction time period according to the cache 
instruction and start to reproduce the first broadcast da- 

55 ta stored In the cache memory at the start of the repro- 
duction time period. On the other hand, when the first 
broadcast data has not been stored in the cache mem- 
ory, the reception apparatus can reproduce the received 
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first broadcast data or the first broadcast data stored in 
the predetermined storage medium according to the re- 
production instruction. 

[0119] The object of the present invention can be 
achieved by a reception apparatus for receiving multi- 
plexed data which is made up of program data which is 
to be reproduced by a reception apparatus soon after 
receipt and additional data which corresponds to the 
program data so that a total bandwidth is allocated to a 
predetermined bandwidth, the reception apparatus in- 
cluding: a receiving unit for repeatedly receiving (a) mul- 
tiplexed data which is made up of first additional data 
corresponding to first program data and second pro* 
gram data, from a point of a predetermined time period 
before a start of a broadcast time period in which the 
first program data is to be reproduced to an end of the 
broadcast time period, the second program data being 
to be reproduced before the first program data, and (b) 
multiplexed data which is made up of the first additional 
data and the first program data, during the broadcast 
time period; a reproducing unit for reproducing the first 
program data during the broadcast time period; a cach- 
ing unit for caching the first additional data until the start 
of the broadcast time period when the receiving unit re- 
ceives the multiplexed data including the first additional 
data during the predetermined time period; and a using 
unit for using .the cached first additional data when the 
first additional data has been cached by the caching 
unit. 

[01 20] With this construction, when starting to receive 
the first additional data before the start of broadcast time 
period, the reception apparatus can cache the first ad- 
ditional data before the start of the broadcast time period 
of the first program data and use the cached first addi- 
tional data during the broadcast time period. 
[01 21 ] Accordingly, the reception apparatus can start 
to use the first additional data at the start of the broad- 
cast time period. 

[01 22] On the other hand, when starting to receive the 
first additional data after the start of the broadcast time 
period, the reception apparatus can use the received 
first additional data. 

[01 23] Here, in the reception apparatus, the receiving 
unit may further receive a cache instruction to accumu- 
late the first additional data before the start of the broad- 
cast time period and a use instruction to use, during the 
broadcast time period, (a) when the first broadcast data 
has not been accumulated, the accumulated first addi- 
tional data when the first additional data has been ac- 
cumulated and (b) when the first additional data has not 
been accumulated, the received first additional data. 
The caching unit may accumulate the first additional da- 
ta before the start of the broadcast time period, accord- 
ing to the cache instruction. Moreover, the using unit 
may use. during the broadcast time period, (a) when the 
first additional data has been accumulated, the accumu- 
lated first additional data, and (b) when the first addition- 
al data is not accumulated, the first additional data which 



is received by the receiving unit, according to the use 
instruction. 

[01 24] With this construction, when starting to receive 
the first additional data before the start of the broadcast 
5 time period, the reception apparatus can accumulate 
the first additional data before the start of the broadcast 
time period according to the cache instruction and start 
to use the accumulated first additional data at the start 
of the broadcast time period. On'the other hand, when 
10 starting to receive the first additional data after the start 
of broadcast time period of the first program data, the 
reception apparatus can use the received first additional 
data. 

[01 25] Here, in the reception apparatus, the receiving 
unit can further receive a cache instruction to cache the 
first additional data when the first additional data has 
been stored in a predetermined storage medium before 
the start of the broadcast time period and a use instruc- 
tion to use. during the broadcast time period, (a) when 
the first additional data has been stored in the cache 
rhemory, the first additional data stored in the cache 
memory and (b) when the first additional data has not 
been stored in the cache memory, the first additional da- 
ta received by the receiving unit or the first additional 
data stored in the predetermined storage medium. The 
caching unit may store the first additional data into the 
cache memory before the start of the broadcast time pe- 
riod, according to the cache instruction. Moreover, the 
using unit may use, during the broadcast time period, 
(a) when the first additional data has been stored in the 
cache memory, the first additional data stored in the 
cache memory, and (b) when the first additional data is 
not stored in the cache memory, the first additional data 
stored in the predetermined storage medium or the first 
additional data received by the receiving unit, according 
to the use instruction. 

[0126] With this construction, when the reception ap- 
paratus starts to receive the first additional data before 
the start of the broadcast time period and the first addi- 
tional data is stored in the predetermined storage medi- 
um, the reception apparatus can store the first additional 
data in the cache memory before the start of the broad- 
cast time period according to the cache instruction and 
start to use the first additional data stored in the cache 
memory at the start of the broadcast time period. On the 
other hand, when the first additional data is not stored 
in the cache memory, the reception apparatus can use 
the received first additional data or the first additional 
data stored in the predetermined storage medium ac- 
cording to the use instruction. 

[0127] The object of the present invention can be 
achieved by a broadcast method for broadcasting 
broadcast data including: an acquiring step for acquiring 
first broadcast data and a reproduction time period in 
which the first broadcast data is to be reproduced by a 
reception apparatus; and a broadcasting step for re- 
peatedly broadcasting the first broadcast data from a 
specific time to an end of tiie reproduction time period. 
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the specific time being a point in time before a start of 
tlie reproduction time period, and a time period between 
the specific time and the start of the reproduction time 
period being a predetermined time period. 
[0128] Thereby, the first broadcast data can start to s 
be broadcast before the start of the reproduction time 
period. Then, the reception apparatus can receive and 
cache the first broadcast data before the start of the re- 
production time period. 

[0129] The object of the present invention can be 
achieved by a broadcast method for multiplexing and 
broadcasting program data which is to be reproduced 
by a reception apparatus soon after receipt and addi- 
tional data which corresponds to the program data, the 
broadcast method including: an acquiring step for ac- is 
quiring first program data, first additional data corre- 
sponding to the first program data, a broadcast time pe- 
riod of the first program data, and second program data 
which Is to be broadcast before the first program data; 
a multiplexing step for repeatedly multiplexing the first 20 
additional data with the second program data from a 
specific time to a start of the broadcast time period and 
repeatedly multiplexing the first additional data with the 
first program data during the broadcast time period, the 
specific time being a point in time before the start of the 25 
broadcast time period, and a time period between the 
specific time and the start of the broadcast time period 
being a predetermined time period; and a broadcasting 
step for broadcasting the data multiplexed in the multi- 
plexing step. 30 
[0130] Thereby, the first additional data correspond- 
ing to the first program data can be multiplexed with the 
second program data, which is to be broadcast before 
the first program data, and broadcast, before the start 
of the broadcast time period of the first program data. 35 
Then, the reception apparatus can receive and cache 
the first additional data before the start of the broadcast 
time period. 

[01 31 ] Accordingly, the reception apparatus can start 
to use the first additional data at the start of the broad- 40 
cast time period. 

[0132] Also, the first additional data can continue to 
be multiplexed with the first program data and broadcast 
until the end of the broadcast time period. Therefore, 
even when starting to receive them after the start of the ^5 
broadcast time period, the reception apparatus can re- 
ceive and use the first additional data. 
[0133] The object of the present Invention can be 
achieved by a broadcast method for multiplexing and 
broadcasting program data which is to be reproduced so 
by a reception apparatus soon after receipt and addi- 
tional data corresponding to the program data, the 
broadcast method including: an acquiring step for ac- 
quiring first program data, first additional data corre- 
sponding to the first program data, a broadcast time pe- ss 
riod of the first program data, second program data to 
be broadcast before the first program data, second ad- 
ditional data corresponding to the second program data, 



and a broadcast time period of the second program da- 
ta; a judging step for judging, for each of the broadcast 
time period of the first program data and the broadcast 
time period of the second program data, whether the 
broadcast time period is shorter than a predetermined 
criterion time period; a multiplexing step for, (a) in a first 
case where the broadcast time period of the first pro- 
gram data is shorter than the predetermined criterion 
time period and the broadcast time period of the second 
program data is no shorter than the predetermined cri- 
terion time period, repeatedly multiplexing the second 
additional data with the second program data until a spe- 
cific time, repeatedly multiplexing the first additional da- 
ta with the second program data from the specific time 
to a start of the broadcast time period of the first program 
data, and repeatedly multiplexing the first additional da- 
ta with the first program data during the broadcast time 
period of the first program data, the specific time being 
a point In time before the start of the broadcast time pe- 
riod of the first program data, and a time period between 
the specific time and the start of the broadcast time pe- 
riod of the first program data being a predetermined time 
period, (b) in a second case where the broadcast time 
period of the first program data and the broadcast time 
period of the second program data are each shorter than 
the predetermined criterion time period, repeatedly mul- 
tiplexing the second additional data and the first addi- 
tional data with the second program data from the spe- 
cific time to the start of the broadcast time period of the 
first program data and repeatedly multiplexing the first 
additional data with the first program data during the 
broadcast time period of the first program data, and (c) 
in a third case where the broadcast time period of the 
first program data is no shorter than the predetermined 
criterion time period, regardless of whether the broad- 
cast time period of the second program data is shorter 
than the predetermined criterion time period, repeatedly 
multiplexing the second additional data with the second 
program data until the start of the broadcast time period 
of the first program data and repeatedly multiplexing the 
first additional data with the first program data during 
the broadcast time period of the first program data; and 
a broadcasting step for broadcasting the data multi- 
plexed in the multiplexing step. 
[0134] Thereby, the first additional data correspond- 
ing to the first program data whose broadcast time pe- 
riod is short can start to be multiplexed with the second 
program data before the start of the broadcast time pe- 
riod of the first program data. Therefore, the reception 
apparatus can receive and cache the first additional da- 
ta before the start of the broadcast time period. 
[01 35] Accordingly, the reception apparatus can start 
to use the first additional data at the start of the broad- 
cast time period. 

[0136] Also, the first additional data can continue to 
be multiplexed with the first program data and broadcast 
until the end of the broadcast time period. Therefore, 
even when starting to receive them after the start of the 
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broadcast time period, the reception apparatus can re- 
ceive and use the first additional data. 
[01 37] Additionally, since additional data correspond- 
ing to program data whose broadcast time period is long 
can be stopped being multiplexed with the second pro- 5 
gram data before the specific time, the given bandwidth 
can allocated only for the second additional data broad- 
casting. Accordingly, the transmission time can be min- 
imized. 

[0138] The object of the present invention can be io 
achieved by a reception method for receiving and repro- 
ducing broadcast data which is repeatedly broadcast on 
a predetermined bandwidth, the reception method in- 
cluding: a receiving step for receiving first broadcast da- 
ta to be reproduced during a reproduction time period, is 
the first broadcast data being repeatedly broadcast from 
a predetermined time period before a start of the repro- 
duction time period to an end of the reproduction time 
period; a caching step for caching the first broadcast da- 
ta until the start of the reproduction time period when 20 
the first broadcast data is received during the predeter- 
mined time period; and a reproducing step for reproduc- 
ing the cached first broadcast data when the first broad- 
cast data has been cached by the caching step. 
[0139] Thereby, when starting to be received before 25 
the start of the reproduction time period of the first 
broadcast data, the first broadcast data can be cached 
before the start of the reproduction time period. Accord- 
ingly, the cached first broadcast data can start to be re- 
produced at the start of the reproduction time period. so, 
[0140] Also, when starting to be received after the 
start of the reproduction time period, the received first 
broadcast data can be reproduced. 
[0141] The object of the present invention can be 
achieved by a broadcast method for receiving multi- 35 
plexed data which is made up of program data which is 
to be reproduced by a reception apparatus soon after 
receipt and additional data which corresponds to the 
program data so that a total bandwidth is allocated to a 
predetermined bandwidth, the reception method includ- 
ing:a receiving step for repeatedly receiving (a) multi- 
plexed data which is made up of first additional data cor- 
responding to first program data and second program 
data, from a predetermined time period before a start of 
a broadcast time period in which the first program data ^5 
is to be reproduced to an end of the broadcast time pe- 
riod, the second program data being to be reproduced 
before the first program data, and (b) multiplexed data 
which is made up of the first additional data and the first 
program data, during the broadcast time period; a re- so 
producing step for reproducing the first program data 
during the broadcast time period; a caching step for 
caching the first additional data until the start of the 
broadcast time period when the multiplexed data includ- 
ing the first additional data is received during the prede- 55 
termined time period in the receiving step; and 

a using step for using the cached first additional 
data when the first additional data has been cached in 
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the caching step. 

[0142] Thereby, when starting to be received before 
the start of broadcast time period, the first additional da- 
ta can be cached before the start of the broadcast time 
period of the first program data, and the cached first ad- 
ditional data can be used during the broadcast time pe- 
riod. 

[0143] Accordingly, the first additional data can start 
to be used a! the start of the broadcast time period. 
[01 44] On the other hand, when the first additional da- 
ta starts to be received after the start of the broadcast 
time period, the received first additional data can be 
used. 

[0145] The object of the present invention can be 
achieved by a broadcast program for broadcasting 
broadcast data, the broadcast program having a com- 
puter execute: an acquiring step for acquiring first 
broadcast data and a reproduction time period in which 
the first broadcast data is to be reproduced by a recep- 
tion apparatus; and a broadcasting step for repeatedly 
broadcasting the first broadcast data from a specific 
time to an end of the reproduction time period, the spe- 
cific time being a point in time before a start of the re- 
production time period, and a time period between the 
specific time and the start of the reproduction time peri- 
od being a predetermined time period. 
[0146] Thereby, the first broadcast data can start to 
be broadcast before the start of the reproduction time 
period. Then, the reception apparatus can receive and 
cache the first broadcast data before the start of the re- 
production time period. 

[01 47] Accordingly, the reception apparatus can start 
to reproduce the first broadcast data at the start of the 
reproduction time period. 

[0148] Also, the first broadcast data can continue to 
be broadcast until the end of the reproduction time pe- 
riod. Accordingly, even when starting to receive the first 
broadcast data after the start of the reproduction time 
period, the reception apparatus can receive and repro- 
duce it. 

[0149] The object of the present invention can be 
achieved by a broadcast program for multiplexing and 
broadcasting program data which is to be reproduced 
by a reception apparatus soon after receipt and addi- 
tional data which corresponds to the program data, the 
broadcast program having a computer execute: an ac- 
quiring step for acquiring first program data, first addi- 
tional data corresponding to the first program data, a 
broadcast time period of the first program data, and sec- 
ond program data which is to be broadcast before the 
first program data; a multiplexing step for repeatedly 
multiplexing the first additional data with the second pro- 
gram data from a specific time to a start of the broadcast 
time period and repeatedly multiplexing the first addi- 
tional data with the first program data during the broad- 
cast time period, the specific time being a point in time 
before the start of the broadcast time period, and a time 
period between the specific time and the start of the 
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broadcast time period being a predetermined time peri* 
od; and a broadcasting step for broadcasting the data 
multiplexed in the multiplexing step. 
[0150] Thereby, the first additional data correspond- 
ing to the first program data can be multiplexed with the 
second program data, which is to be broadcast before 
the first program data, and broadcast, before the start 
of the broadcast time period of the first program data. 
Then, the' reception apparatus can receive and cache 
the first additional data before the start of the broadcast 
time period. 

[0151] Accordingly, the reception apparatus can start 
to use the first additional data at the start of the broad- 
cast time period. 

[0152] Also, the first additional data can continue to 
be multiplexed with the first program data and broadcast 
until the end of the broadcast time period. Therefore, 
even when starting to receive them after the start of the 
broadcast time period, the reception apparatus can re- 
ceive and use the first additional data. 
[0153] The object of the present invention can be 
achieved by a broadcast program for multiplexing and 
broadcasting program data which is to be reproduced 
by a reception apparatus soon after receipt and addi- 
tional data corresponding to the program data, the 
broadcast program having a computer execute: an ac- 
quiring step for acquiring first program data, first addi- 
tional data corresponding to the first program data, a 
broadcast time period of the first program data, second 
program data to be broadcast before the first program 
data, second additional data corresponding to the sec- 
ond program data, and a broadcast time period of the 
second program data; a judging step for judging, for 
each of the broadcast time period of the first program 
data and the broadcast time period of the second pro- 
gram data, whether the broadcast time period is shorter 
than a predetermined criterion time period; a multiplex- 
ing step for. (a) in a first case where the broadcast time 
period of the first program data is shorter than the pre- 
determined criterion time period and the broadcast time 
period of the second program data is no shorter than the 
predetermined criterion time period, repeatedly multi- 
plexing the second additional data with the second pro- 
gram data until a specific time, repeatedly multiplexing 
the first additional data with the second program data 
from the specific time to a start of the broadcast time 
period of the first program data, and repeatedly multi- 
plexing the first additional data with the first program da- 
ta during the broadcast time period of the first program 
data, the specific time being a point in time before the 
start of the broadcast time period of the first program 
data, and a time period between the specific time and 
the start of the broadcast time period of the first program 
data being a predetermined time period, (b) in a second 
case where the broadcast time period of the first pro- 
gram data and the broadcast time period of the second 
program data are each shorter than the predetermined 
criterion time period, repeatedly multiplexing the second 



additional data and the first additional data with the sec- 
ond program data from the specific time to the start of 
the broadcast time period of the first program data and 
repeatedly multiplexing the first additional data with the 
5 first program data during the broadcast time period of 
the first program data, and (c) in a third case where the 
broadcast time period of the first program data is no 
shorter than the predetermined criterion time period, re- 
^gardless of whether the broadcast time period of the 
second program data is shorter than the predetermined 
criterion time period, repeatedly multiplexing the second 
additional data with the second program data until the 
start of the broadcast time period of the first program 
data and repeatedly multiplexing the first additional data 
with the first program data during the broadcast time pe- 
riod of the first program data; and a broadcasting step 
for broadcasting the data multiplexed in the multiplexing 
step. 

[0154] Thereby, the first additional data correspond- 
ing to the first program data whose broadcast time pe- 
riod is short can start to be multiplexed with the second 
program data before the start of the broadcast time pe- 
riod of the first program data. Therefore, the reception 
apparatus can receive and cache the first additional da- 
ta before the start of the broadcast time period. 
[01 55] Accordingly, the reception apparatus can start 
to use the first additional data at the start of the broad- 
cast time period. 

[0156] Also, the first additional data can continue to 
be multiplexed with the first program data and broadcast 
until the end of the broadcast time period. Therefore, 
even when starting to receive them after the start of the 
broadcast time period, the reception apparatus can re- 
ceive and use the first additional data. 
[01 57] Additionally, since additional data correspond- 
ing to program data whose broadcast time period is long 
can be stopped being multiplexed with the second pro- 
gram data before the specific time, the given bandwidth 
can allocated only for the second additional data broad- 
casting. Accordingly, the transmission time can be min- 
imized. 

[0158] The object of the present invention can be 
achieved by a reception program for receiving and re- 
producing broadcast data which is repeatedly broadcast 
on a predetermined bandwidth, the reception program 
having a computer execute: a receiving step for receiv- 
ing first broadcast data to be reproduced during a repro- 
duction time period, the first broadcast data being re- 
peatedly broadcast from a predetermined time period 
before a start of the reproduction time period to an end 
of the reproduction time period; a caching step for cach- 
ing the first broadcast data until the start of the repro- 
duction time period when the first broadcast data is re- 
ceived during the predetermined time period; and a re- 
producing step for reproducing the cached first broad- 
cast data when the first broadcast data has been cached 
by the caching step. 

[0159] Thereby, when starting to be received before 
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vention; 

FIG. 2 shows an example program broadcast 
schedule heldin a broadcast schedule holding unit 
In the embodiment; 
s FIG. 3 shows the transmission timing of data which 
is broadcast by the broadcast apparatus; 
FIG. 4 shows a detailed construction of a multiplex- 
ing unit included in the broadcast apparatus of the 
embodiment; 

10 FIG. 5 shows additional data included in multi- 
plexed data which is broadcast in a time period 303 
shown in FIG. 3; 

FIG. 6 shows additional data included in multi- 
plexed data which Is broadcast in a time period 301 
15 shown in FIG. 3; 

FIG. 7 shows additional data included in multi- 
plexed data which is broadcast in a time period 304 
shown in FIG. 3; 

FIG. 8 shows an example broadcast wave transmit- 
20 ting operation performed by the broadcast appara- 
tus of the embodiment; 

FIG. 9 shows an example receiving operation per- 
fomned by a reception apparatus of the embodi- 
ment. 

25 
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the start of the reproduction time period of the first 
broadcast data, the first broadcast data can be cached 
before the start of the reproduction time period. Accord- 
ingly, the cached first broadcast data can start to be re- 
produced at the start of the reproduction time period. 
[0160] Also, when starting to be received after the 
start of the reproduction time period, the received first 
broadcast data can be reproduced. 
[0161] The object of the present invention can 6e 
achieved by a reception program for receiving multi- 
plexed data which is made up of program data which is 
to be reproduced by a reception apparatus soon after 
receipt and additional data which corresponds to the 
program data so that a total bandwidth Is allocated to a 
predetermined bandwidth, the reception, the reception 
program having a computer execute: a receiving step 
for repeatedly receiving (a) multiplexed data which is 
made up of first additional data corresponding to first 
program data and second program data, from a prede- 
termined time period before a start of a broadcast time 
period in which the first program data Is to be repro- 
duced to an end of the broadcast time period, the sec- 
ond program data being to be reproduced before the first 
program data, and (b) multiplexed data which is made 
up of the first additional data and the first program data, 
during the broadcast time period; a reproducing step for 
reproducing the first program data during the broadcast 
time period; a caching step for caching the first addition- 
al data until the start of the broadcast time period when 
the multiplexed data including the first additional data is 
received during the predetermined time period in the re- 
ceiving step; and a using step for using the cached first 
additional data when the first additional data has been 
cached in the caching step. 

[0162] Thereby, when starting to be received before 
the start of broadcast time period, the first additional da- 
ta can be cached before the start of the broadcast time 
period of the first program data, and the cached first ad- 
ditional data can be used during the broadcast time pe- 
riod. 

[0163] Accordingly, the first additional data can start 
to be used at the start of the broadcast time period. 
[01 64] On the other hand, when the first additional da- 
ta starts to be received after the start of the broadcast 
time period, the received first additional data can be 
used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0165] These and the other objects, advantages and 
features of the invention will become apparent from the 
following description thereof taken in conjunction with 
the accompanying drawings which illustrate a specific 
embodiment of the invention. 
[01 66] In the drawings: 

FIG. 1 shows a construction of a data broadcast 
system related to an embodiment of the present in- 



DESCRIPTION OF THE PREFERRED EMBODIMENT 
<Overview> 

30 [0167] The preferred embodiment of the present In- 
vention relates to a data transmission/reception system 
including the following broadcast apparatus and recep- 
tion apparatus. The broadcast apparatus multiplexes 
program data of a program to be reproduced by a re- 

35 ception apparatus and additional data for characters to 
be displayed with the program, and broadcasts them. 
The reception apparatus receives the program data and 
the additional data and displays them together. 
[0168] Here, the broadcast apparatus multiplexes 

40 program data with additional data, from before the start 
of a CM program to the end of the CM program. The 
broadcast apparatus also multiplexes the program data 
with an instruction to accumulate the additional data, be- 
fore the start of the CM program. The broadcast appa- 

45 ratus further multiplexes the program data with an in- 
struction to display characters with the CM program, af- 
ter the start of the CM program. 
[0169] The reception apparatus accumulates the ad- 
ditional data before the start of the CM program, and 

50 displays the characters with the CM program using the 
accumulated additional data after the CM program 
starts, in accordance with the multiplexed instructions. 
[0170] With this construction, the characters can be 
displayed with the CM program from the start of the CM 

55 program, without delay. 

[0171] In the embodiment, in order to reduce the load 
of multiplexing operations, a main program is multi- 
plexed with its additional data only from the start of the 
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main program to a multiplex start time for additional data 
of a program to be broadcast immediately after the main 
program (such a thing is hereinafter referred to as "suc- 
ceeding" one). If there is no succeeding program or if 
there is no additional data corresponding to the suc- 
ceeding program, the main program is multiplexed with 
its additional data from the start to the end of the main 
program. 

[0172] A multiplex start time for additional data of a 
CM program varies depending on whether a main pro- 
gram or another CM program is broadcast immediately 
before the CM program. 

[0173] Specifically, when another CM program is 
broadcast immediately before the CM program (such a 
thing is hereinafter referred to as "preceding" one), the 
broadcast apparatus starts multiplexing for the CM pro- 
gram additional data, at the start of the preceding CM 
program. On the other hand, when a main program is 
broadcast immediately before the CM program, the 
broadcast apparatus starts the multiplexing operation 
for the CM program additional data a predetermined 
time period before the start of the CM program. 
[0174] Also, in this embodiment, a broadcast band- 
width is fixed. So, a broadcast bandwidth for additional 
data of one program is the same as a broadcast band- 
width for additional data of a plurality of programs. 

<Construction> 

[0175] FIG. 1 shows a construction of a data broad- 
cast system related to the present embodiment. 
[0176] The data broadcast system shown in FIG. 1 is 
roughly made up of a broadcast apparatus 1 0 and a re- 
ception apparatus 50. 

[0177] The broadcast apparatus 10 is equipped in a 
broadcasting station or the like to broadcast program 
data and additional data. This broadcast apparatus 10 
includes a main data holding unit 11 , a CM data holding 
unit 1 2, a broadcast schedule holding unit 1 3. a program 
data organizing unit 14. an additional data organizing 
unit 1 5, a multiplexing unit 1 6, a modulating unit 1 7, and 
a transmitting unit 18. 

[0178] The main data holding unit 11 holds program 
data of a plurality of main programs and additional data 
of the plurality of main programs in correspondence. 
Here, the main programs refer to relatively long pro- 
grams of several tens of minutes to several hours. 
[0179] It is assumed here that the main data holding 
unit 11 holds main program data A to Z (MP A to Z in 
FIGs. 2 and 3, their management codes are "Ml 001 " to 
"Ml 026") of main programs A to Z, and main program 
additional data A to Z (MPA A to Z in FIGs, 2 and 3. their 
management codes are "MA1001" to "MAI 026") of the 
main programs A to Z. The program data of each pro- 
gram is divided so as to allow CM programs to be insert- 
ed. For example, the main program data A is divided 
into main program data A-1 of a main program A-1 and 
main program data A-2 of a main program A-2 (MP A-1 
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and MP A-2 in FIGs. 2 and 3, their management codes 
are "M1001-1" and "Ml 001 -2"). 
[01 80] The CM data holding unit 1 2 holds program da- 
ta of a plurality of CM programs and additional data of 
5 the plurality of CM programs in correspondence. Here, 
the CM programs refer to relatively short programs of 
several tens of seconds to several minutes. They are 
inserted between main programs and broadcast. 
[0181] It is assumed here that the CM data holding 
10 unit 12 holds CM program data A to Z (CM A to Z in 
FIGs. 2 and 3. their management codes are "CI 001" to 
"CI 026",) of CM programs A to Z and CM additional data 
A to Z (CMA A to Z in FIGs. 2 and 3, their management 
codes are "CA1001" to •CA1026") of the CM programs 
AtoZ. 

[0182] The broadcast schedule holding unit 13 holds 
a broadcast schedule of programs. 
[0183] FIG. 2 shows an example program broadcast 
schedule held in the broadcast schedule holding unit 1 3. 
[0184] As shown in FIG. 2, the program broadcast 
schedule shows a broadcast date, a channel code, a 
broadcast start time, a broadcast end time, a program 
management code, a program title, an additional data 
management code, and an additional data title. 
[0185] FIG. 3 shows the transmission timing of data 
which is broadcast by the broadcast apparatus 10. The 
vertical direction represents time, with the passage of 
time being shown from top to bottom. The horizontal di- 
rection represents bandwidths. As illustrated, the band- 
width of program data broadcasting and the bandwidth 
of additional data broadcasting are constant in prede- 
termined bandwidths. 

[01 86] Here, although instruction broadcasting is per- 
formed intemnittently, the total bandwidth for the addi- 
tional data broadcasting and the instruction broadcast- 
ing is assumed to be constant. 

[01 87] A bandwidth is defined by the n umber of trans- 
mitted bits per unit time (bit rate), and a predetermined 
bandwidth refers to a bandwidth allocated for each 
broadcast stream of program data and additional data 
of each channel. 

[0188] The broadcast apparatus 10 multiplexes pro- 
gram data of a main or CM program with its additional 
data and instructions to the reception apparatus 50 and 
broadcasts them at the transmission timing shown in 
FIG. 3. 

[01 89] The program data organizing unit 1 4 organizes 
program data made up of video and audio data. The pro- 
gram data organizing unit 1 4 includes an EDPS (Elec- 
tronic Data Processing System) which organizes pro- 
gram data of a long period of several weeks, and a DS 
(Data Server) which organizes program data of a short 
period of several days. According to the program broad- 
cast schedule held in the broadcast schedule holding 
unit 13, the program data organizing unit 14 acquires 
program data of a main program scheduled to be broad- 
cast in a time period from the main data holding unit 11 , 
acquires program data of a CM program scheduled to 
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be broadcast in the same time period from the CM data 
holding unit 12, and inserts the CM program data within 
the main program data so as to organize program data 
In which the main and CM program data is arranged in 
the scheduled broadcast order. Such program data or- 
ganized by the program data organizing unit 14 is here- 
inafter called "complete program data". 
[0190] The additional data organizing unit 15 organ- 
izes additional data corresponding to each program. 
The additional data organizing unit 15 includes a data 
broadcast organizing server. The additional data organ- 
izing unit 1 5 acquires additional data (sub additional da- 
ta) corresponding to each part of complete program data 
(sub program data), which shows continuous contents, 
from the main data holding unit 1 1 and the CM data hold- 
ing unit 1 2. The sub program data here is sub program 
data of a main program or sub program data of a CM 
program. The sub program data of the main program is 
a part of the program data of the main program, which 
is obtained when the sub program data of the CM pro- 
gram is inserted. In other words, the sub program data 
of the main program is program data which is broadcast 
from the broadcast start time of the main program data 
or the broadcast end time of the preceding CM program 
data to the broadcast end time of the main program data 
or the broadcast start time of the succeeding CM pro- 
gram data. The sub program data of the CM program is 
the CM program data itself. 

[01 91 ] The multiplexing unit 1 6 generates multiplexed 
data by multiplexing the complete program data organ- 
ized by the program data organizing unit 14, with the 
additional data organized by the additional data organ- 
izing unit 15 and instructions. 

[0192] FIG. 4 shows a detailed construction of the 
multiplexing unit 1 6 included in the broadcast apparatus 
1 0 of the embodiment. 

[01 93] As shown in FIG. 4, the multiplexing unit 1 6 in- 
cludes a broadcast pattern searching unit 19, an addi- 
tional data combining unit 20, a cache Instruction gen- 
erating unit 21, a display instruction generating unit 22, 
a preceding multiplexing unit 23, and a simultaneous 
multiplexing unit 24. 

[0194] The broadcast pattern searching unit 19 
searches the complete program data organized by the 
program data organizing unit 14, for (a) a first pattern in 
which sub program data of a CM program is followed by 
sub program data of another CM program and (b) a sec- 
ond pattern in which sub program data of a main pro- 
gram Is followed by sub program data of a CM program. 
In FIG. 2, the broadcast pattern searching unit 19 finds 
the first pattern in 201 , 202, 203, 204, 205, and 206. and 
the second pattern in 207 and 208. 
[0195] The additional data combining unit 20 gener- 
ates combined sub additional data by combining sub ad- 
ditional data of a CM program to be broadcast earlier in 
a first pattern and sub additional data of a CM program 
to be broadcast later in the first pattern, in a distinguish- 
able state, when the broadcast pattern searching unit 
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19 finds a first pattern. In FIG. 2, for example, the addi- 
tional data combining unit 20 combines the CM addition- 
al data A and B, the CM additional data B and G, the 
CM additional data A and B, the CM additional data B 
5 and H, the CM additional data A and B, and the CM ad- 
ditional data B and F, for the first pattern pairs 201 , 202, 
203, 204, 205, 206, respectively. Here, the additional 
data combining unit 20 may generate combined sub ad- 
ditional data of three or more sets of sub additional data 
10 by combining combined sub additional data and sub ad- 
ditional data, or combining combined sub additional da- 
ta and combined sub additional data. 
[0196] The cache instruction generating unit 21 gen- 
erates a cache instruction to instruct the reception ap- 
is paratus 50 to accumulate (hereinafter referred to as "to 
cache") sub additional data before the broadcast start 
time of its corresponding sub program data. More spe- 
cifically, the cache instruction generating unit 21 gener- 
ates a cache instruction to instruct the reception appa- 
ratus 50 to cache the sub additional data, which is in- 
cluded in combined sub additional data and is not to be 
broadcast immediately. The cache instruction generat- 
ing unit 21 also generates a cache instruction to instruct 
the reception apparatus 50 to cache sub additional data 
of a CM program to be broadcast later in a second pat- 
tern when the broadcast pattern searching unit 1 9 finds 
a second pattern, which is to be broadcast after a main 
program, when the broadcast pattern searching unit 19 
finds a second pattern. The cache instruction may de- 
fine the timing of caching of specified sub additional da- 
ta, as when the reception apparatus 50 receives it or 
when a timer of the reception apparatus 50 recognizes 
a specified execution time. It is assumed here that the 
reception apparatus 50 is to cache sub additional data 
upon receiving it. In FIG. 2, for example, the cache In- 
struction generating unit 21 generates instructions to 
cache the CM additional data B (its management code 
CA1 002). the CM additional data G (its management 
code CA1007), the CM additional data H (its manage- 
ment code CA1 008). the CM additional data F (Its man- 
agement code CA1 006), and the CM additional data A 
(its management code CA1001), 
[01 97] The display instruction generating unit 22 gen- 
erates a display instruction to instruct the reception ap- 
paratus 50 to display characters with sub program data 
using its sub additional data during a reproduction time 
period of the sub program data. In FIG. 2, for example, 
the display instruction generating unit 22 generates in- 
structions to display the CM additional data A (its man- 
agement code CA1001), the CM additional data B (its 
management code CA1002), the CM additional data G 
(its management code CA1007), the main program ad- 
ditional data A (its management code MAI 001 ), the CM 
additional data H (its management code CA1008), and 
the CM additional data F (its management code 
CA1007). 

[0198] The preceding multiplexing unit 23 repeatedly 
multiplexes, during the broadcast time period of sub pro- 
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gram data of a CM program to be broadcast earlier in 
each first pattern (e.g. 301 or 302 in FIG. 3), this sub 
program data with combined sub additional data gener- 
ated by the additional data combining unit 20, a display 
instruction for sub additional data corresponding to the 
sub program data to be broadcast earlier in the first pat- 
tem» and a cache Instruction for sub additional data cor- 
responding to sub program data to be broadcast later in 
the first pattern. This multiplexing is performed so' that 
the total bandwidth for the combined sub additional da- 
ta, the display instruction, and the cache instruction is a 
predetermined bandwidth. Also, the preceding multi- 
plexing unit 23 repeatedly multiplexes, during a prede- 
termined time period before the broadcast end time of 
sub program data of a main program to be broadcast 
earlier In each second pattern (e.g. 303 in FIG. 3), this 
subprogram data with sub additional data correspond- 
ing to sub program data of a CM program to be broad- 
cast later in the second pattern and a cache instruction 
for the sub additional data of the CM program. This mul- 
tiplexing is also performed so that the total bandwidth 
for the sub additional data and the cache instruction is 
the predetermined bandwidth. Specifically, in the time 
period 301 in FIG. 3 (from 6:13:00 to 6:13:30), the pre- 
ceding multiplexing unit 23 repeatedly multiplexes the 
CM program data A with combined sub additional data 
which is made up of the CM additional data A and B, a 
display instruction for the CM additional data A, and a 
cache instruction for the CM additional data B, on the 
predetermined bandwidth in total. In the time period 302 
in FIG. 3 (from 6:13:30 to 6:14:00), the preceding mul- 
tiplexing unit 23 repeatedly multiplexes the CM program 
data B with combined sub additional data which is made 
up of the CM additional data B and H, a display instruc- 
tion for the CM additional data B, and a cache instruction 
for the CM additional data H, on the predetermined 
bandwidth in total. In the time period 303 in FIG. 3 (from 
6:12:40 to 6:13:00). namely in the last twenty seconds 
of the broadcast time period of the main program data 
A-1 , the preceding multiplexing unit 23 repeatedly mul- 
tiplexes the CM additional data A with a cache instruc- 
tion for the CM additional data A, on the predetermined 
bandwidth in total. 

[0199] FIG. 5 shows additional data included in mul- 
tiplexed data which is to be broadcast in the time period 
303 in FIG. 3. 

[0200] "prod " Instructs to cache a module which is 
specified by an argument, and "proc2" instructs to dis- 
play a module which is specified by an argument below, 
[0201] A repeat transmission definition 501 specifies 
a method, a time, and the like for transmitting "repeat 
transmission data 1 " which is equivalent to the whole 
additional data. 

[0202] Amodule definition 502 shows the contents of 
"module 1 " which is equivalent to the CM additional data 
A and specifies character strings to be displayed with 
the CM program A. 

[0203] An event message definition 503 indicates that 



a reception apparatus Is to cache the "module 1 " on re- 
ceiving "event message 1". 

[0204] An event message definition 504 indicates that 
a reception apparatus is to display the "module 1" on 
5 receiving "event message 2". 

[0205] An event message definition 505 indicates that 
a reception apparatus is to cache "module 2" on receiv- 
ing "event message 3". 

[0206] FIG. 6 shows additional data included in mul- 
10 tiplexed data which is to be broadcast in the time period 
301 in FIG. 3. 

[0207] A repeat transmission definition 601 specifies 
a method, a time, and the like for transmitting "repeat 
transmission data 1 " which is equivalent to the whole 
IS additional data. 

[0208] Amodule definition 602 shows the contents of 
"module 1 " which is equivalent to the CM additional data 
A and specifies character strings to be displayed with 
the CM program A. 

[0209] Amodule definition 603 shows the contents of 
"module 2" which is equivalent to the CM additional data 
B and specifies character strings to be displayed with 
the CM program B. 

[021 0] An event message definition 604 indicates that 
a reception apparatus is to display the "module 1" on 

receiving the "event message 2". 
[021 1 ] An event message definition 605 indicates that 
a reception apparatus is to cache the "module 2" on re- 
ceiving "event message 3". 

[021 2] An event message definition 606 indicates that 
a reception apparatus is to display the "module 2" on 
receiving "event message 4". 

[0213] The simultaneous multiplexing unit 24 repeat- 
edly multiplexes sub additional data which is not sub- 
jected to multiplex by the preceding multiplexing unit 23 
and a display Instruction for the sub additional data with 
Its corresponding sub program data. This multiplexing 
is performed for sub additional data which is to be broad- 
cast later in each first pattern and whose corresponding 
CM program is followed by a main program, from the 
start of the CM program to a multiplex start time of sub 
additional data of the succeeding main program(e.g. 
304 In FIG. 3). Here, this multiplexing is performed so 
that the total bandwidth for the sub additional data and 
the display instruction is allocated to the predetermined 
bandwidth. During the broadcast time period of sub pro- 
gram data of a CM program to be broadcast earlier in 
each first pattern (e.g. 301 or 302 In FIG. 3) , the simul- 
taneous multiplexing unit 24 does not perform multiplex- 
ing operations because the preceding multiplexing unit 
23 does. In the time period 304 in FIG. 3, the simulta- 
neous multiplexing unit 24 repeatedly multiplexes CM 
program data H with the CM additional data H and a 
display instruction to display the CM additional data H 
so that the total bandwidth for the CM additional data H 
and the display instruction is allocated to the predeter- 
mined bandwidth. 

[0214] FIG. 7 shows additional data included in mul- 
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tiplexed data which is broadcast in the time period 304 
in FIG. 3, 

[0215] A repeat transmission definition 701 specifies 
a method, a time, and the lil^e for transmitting "repeat 
transmission data 1" which is equivalent to the whole 5 
additional data. 

[021 6] Amodule definition 702 shows the contents of 
"module 4" which is equivalent to the CM additional data 
H and specifies character strings to be displayed with 
the CM program H. io 
[021 7] An event message definition 703 indicates that 
a reception apparatus is to display the "module 4" on 
receiving "event message 8". 

[021 8] The modulating unit 1 7 generates a broadcast 
wave by modulating a predetermined frequency carrier is 
using the multiplexed data generated by the multiplex- 
ing unit 16 as a modulating signal. 
[021 9] The transmitting unit 1 8 broadcasts the broad- 
cast wave generated by the modulating unit 1 7. 
[0220] The reception apparatus 50 is a digital TV, a 20 
set top box, or the like, which is set in home to receive 
broadcast waves and reproduce programs. The recep- 
tion apparatus 50 includes a receiving unit 51 , a demod- 
ulating unit 52. a separating unit 53, a program repro- 
ducing unit 54, an instruction analyzing unit 55, a each- 25 
ing unit 56, and a displaying unit 57. 
[0221] The receiving unit 51 is a parabolic antenna, a 
tuner, or the like, which tunes in and receives a desired 
broadcast wave. 

[0222] The demodulating unit 52 demodulates the 30 
broadcast wave received by the receiving unit 51 and 
extracts the multiplexed data. 

[0223] The separating unit 53 is a TS (Transport 
Stream) decoder or the like, which separates the multi- 
plexed data extracted by the demodulating unit 52 into 35 
program data, additional data, a cache instruction, and 
a display instruction. 

[0224] The program reproducing unit 54 is a AV de- 
coder, a monitor, a speaker, or the like, which reproduc- 
es video and audio of a program using the data sepa- ^0 
rated by the separating unit 53. 
[0225] The instruction analyzing unit 55 analyzes the 
cache instruction and the display instruction, which are 
separated by the separating unit 53, and instructs the 
caching unit 56 and the displaying unit 57 to perform 45 
respective operations. For example, in the time period 
303 in FIG. 3, the instruction analyzing unit 55 receives 
"event message 1 ", which is an instruction to perform 
"event 1 ". The "event 1 " is defined as caching the CM 
additional data A. The instruction analyzing unit 55 then so 
instructs the caching unit 56 to cache the CM additional 
data A, In the time period 301 in FIG. 3, the instruction 
analyzing unit 55 receives "event message 2", which is 
an instruction to perform "event 2". The "event 2" is de- 
fined as displaying the CM additional data A. The in- 55 
struction analyzing unit 55 then instructs the displaying 
unit 57 to display the CM additional data A. 
[0226] When the Instruction analyzing unit 55 in- 
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structs the caching unit 56 to perform a caching opera- 
tion, the caching unit 56 caches additional data specified 
by the cache instruction in a memory. The specified ad- 
ditional data is selected by the instruction analyzing unit 
55 from the additional data separated by the separating 
unit 53. For example, in the time period 303 in FIG. 3, 
the caching unit 56 caches the CM additional data A de- 
fined as the "module 1", based on the definition of the 
"event 1". 

[0227] On the other hand, when the instruction ana- 
lyzing unit 55 instmcts the displaying unit 57 to perform 
a displaying operation, the displaying unit 57 displays 
characters with the video of the program reproduced by 
the program reproducing unit 54 using (a) the additional 
data cached by the caching unit 56 and (b) the additional 
data specified by the instruction analyzing unit 55. For 
example, in the time period 301 in FIG. 3, the displaying 
unit 57 displays the characters included in the CM ad- 
ditional data A defined as the "module 2", based on the 
definition of the "event 2". 

<Operation> 

[0228] The following explains a broadcast wave trans- 
mitting operation performed by the broadcast apparatus 
1 0 of this embodiment. 

[0229] FIG. 8 shows an example broadcast wave 
transmitting operation performed by the broadcast ap- 
paratus 10. 

[0230] Here, although additional data and instructions 
of a certain broadcast time period can be multiplexed 
with program data in advance and broadcast, it is as- 
sumed here that additional data and instructions are 
multiplexed with program data each time and broadcast. 

(1 ) According to a program broadcast schedule held 
in the broadcast schedule holding unit 13, the pro- 
gram data organizing unit 14 of the broadcast ap- 
paratus 10 judges whether a program to be broad- 
cast next (next program) is a main program or a CM 
program (Step SI). 

(2) When the next program is a CM program Qudge- 
ment in SI: CM or after SI 2), the program data or- 
ganizing unit 14 acquires sub program data of the 
next CM program from the CM data holding unit 1 2 
(Step S2). 

(3) The program data organizing unit 14 judges 
whether a program to be broadcast after the next 
CM program Is a main program or a CM program 
(Step S3). 

(4) When the program to be broadcast after the next 
CM program is a CM program Q'udgement in S3: CM 
= first pattern), (a) the additional data combining 
unit 20 generates combined sub additional data by 
acquiring and combining sub additional data corre- 
sponding to sub program data of the pair of CM pro- 
grams to be continuously broadcast, (b) the display 
instruction generating unit 22 generates a display 
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Instruction to display sub additional data of the 
former CM program, and (c) the cache instruction 
generating unit 21 generates a cache instruction to 
cache sub program data of the latter CM program 
(Step S4). 5 

(5) Throughout the broadcast time period of the 
lomer CM program, the combined sub additional 
data, the display instruction, and the cache instruc- 
tion, which are generated in Step S4. and sub pro- 
gram data of the former CM program are multi- io 
plexed. modulated, and broadcast (Step S5). 

(6) When a program to be broadcast after the next 
CM program is a main program (judgement in S3: 
main program), (a) the program data organizing unit 

14 acquires sub additional data corresponding to is 
sub program data of the next CM program from the 
CM data holding unit 1 2, and (b) the display instruc- 
tion generating unit 21 generates a display instruc- 
tion to display the acquired sub additional data 
(Step S6). 20 

(7) Throughout the broadcast time period of the next 
CM program, the sub additional data acquired in 
Step S6, the display instruction generated in Step 
S6, and the sub program data of the next CM pro- 
gram are multiplexed, modulated, and broadcast 2S 
(Step S7). 

Now the program to be broadcast after the next 
program in Step S6 becomes a program to be 
broadcast next (next program). Go on to Step S8. 

(8) \Nhen the next program Is a main program 30 
(judgement in SI: main program or after S7/S14), 

the program data organizing unit 14 acquires sub 
program data of the next main program from the 
main data holding unit 11 (Step SB). 

(9) The program data organizing unit 14 judges 35 
whether a program to be broadcast after the next 
main program is a main program or a CM program 
(Step S9). 

(10) When the program to be broadcast after the 
next main program is a CM program (judgement in 40 
S9: CM = second pattern), (a) the additional data 
combining unit 20 acquires sub additional data cor- 
responding to sub program data of the next main 
program from the main data holding unit 11 , (b) the 
display instruction generating unit 22 generates a 
display instruction to display the acquired sub addi- 
tional data, (c) the additional data combining unit 20 
acquires sub additional data corresponding to sub 
program data of the CM program to be broadcast 
after the next main program from the CM program 50 
data holding unit 12, and (d) the cache instruction 
generating unit 21 generates a cache instruction to 
cache the acquired sub program data of the CM pro- 
gram to be broadcast after the next main program 
(Steps 10). 55 

(11) From the start of the next main program to a 
point of a predetermined time period before the end 
of the next main program, (a) the sub program data 



of the next main program, (b) the sub additional data 
corresponding to the sub program data of the next 
main program, and (c) the display instruction gen- 
erated in Step 10 are multiplexed, modulated, and 
broadcast (Step S11). 

(12) During the predetermined time period before 
the end of the next main program, (a) the sub pro- 
gram data of the next main program, which is being 
broadcast, (b) the sub additional data correspond- 
ing to the sub program data of the CM program to 
be broadcast after the next main program, which is 
acquired in Step 10, and (c) the display instruction 
generated in Step 10 are multiplexed, modulated, 
and broadcast (Step SI 2). 

Now, the CM program to be broadcast after the 
next main program in Step SI 2 becomes a CM pro- 
gram to be broadcast next (next CM program). Go 
on to Step S2. 

(13) When the program to be broadcast after the 
next main program is a main program (judgement 
in S9: main program), (a) the program data organ- 
izing unit 14 acquires sub additional data corre- 
sponding to sub program data of the next main pro- 
gram, from the main data holding unit 11, and (b) 
the cache instruction generating unit 21 generates 
a cache instruction to cache the acquired sub addi- 
tional data (Step SI 3). 

(1 4) Throughout the broadcast time period of the 
next main program, the sub program data of the 
next main program and the display instruction gen- 
erated in Step 13 are multiplexed, modulated, and 
broadcast (Step SI 4). 

[0231] Now, the main program to be broadcast after 
the next main program in Step SI 3 becomes a main pro- 
gram to be broadcast next (next main program). Go on 
to Step SB. 

[0232] FIG. 9 shows an example receiving operation 
performed by the reception apparatus 50. 

(1) The receiving unit 51 tunes in and receives a 
desired broadcast wave (Step S21). 

(2) The demodulating unit 52 demodulates the 
broadcast wave received by the receiving unit 51 
and extracts multiplexed data (Step S22). 

(3) The separatingunit 53 separates the multiplexed 
data extracted by the demodulating unit 52 into pro- 
gram data, additional data, a cache instruction, and 
a display instruction (Step S23). 

(4) The program reproducing unit 54 reproduces 
video and audio of a program using the program da- 
ta separated by the separating unit 53 (Step S24). 

(5) The instruction analyzing unit 55 judges whether 
a cache instruction is separated from the multi- 
plexed data extracted by the demodulating unit 52 
(Step S25). When a cache instruction is not sepa- 
rated, skip a caching operation (Step S26) and go 
on to Step S27. 
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(6) When a cache Instruction is separated, the cach- 
ing unit 56 caches additional data specified by the 
cache instruction in a memory. The specified addi- 
tional data is selected from the additional data sep- 
arated by the separating unit 53 (Step S26). 

(7) The instruction analyzing unlt55 judges whether 
a display instruction is separated from the multi- 
plexed data extracted by the demodulating unit 52 
(Step S27). When a display instruction is not sepa- 
rated, skip a displaying operation (Step S28) and 
return to Step S1. 

(8) When a display instruction is separated, the dis- 
playing unit 57 displays characters with the video of 
the program being reproduced by the program re- 
producing unit 54 using (a) the additional data 
cached by the caching unit 56 and (b) the specified 
additional data selected from the additional data 
separated by the separating unit 53. Return to Step 
SI (Step S28). 

[0233] In this way, according to this embodiment, from 
before the start of a CM program to the end of the CM 
program, the broadcast apparatus multiplexes program 
data with additional data, a cache instruction to cache 
the additional data before the start of the CM program, 
and a display instruction to display characters with the 
CM program after the start of the CM program, and the 
broadcast apparatus then broadcasts them. In addition, 
according to the multiplexed instructions, the reception 
apparatus caches the additional data before the start of 
the CM program and display the characters with the CM 
program using the cached additional data after the start 
of the CM program. Accordingly, the reception appara- 
tus can display the characters to be displayed with the 
CM program in time for the start of the CM program. That 
is, the reception apparatus does not keep viewers wait- 
ing for display. 

[0234] Here, although additional data refers to char- 
acters to be displayed with a program in this embodi- 
ment, any kind of data to be simultaneously used with 
a program such as still video data, moving video data, 
audio data, and other operating instructions to a recep- 
tion apparatus may be replaced. 
[0235] In this embodiment, additional data of a main 
program starts to be multiplexed with program data of 
the main program at the start of the main program. This 
is based on an assumption that a broadcast time period 
of a main program is so long that no inconvenience will 
result if characters included in the additional data are 
not displayed with the program data for several seconds 
at the start of the main program due to a waiting time in 
which the additional data is received, processed and 
displayed. Also, in this embodiment, additional data of 
a main program is stopped being multiplexed with pro- 
gram data of the main program at a multiplex start time 
for additional data of the succeeding program. This is 
based on an assumption that a broadcast time period of 
a main program is so long that no inconvenience will 



result if characters included In the additional data are 
not presented with the program data to a user who only 
starts to receive the data for the last several seconds at 
the end of the main program. 
5 [0236] These can simplify multiplexing operations 
and reduce the load of them. However, multiplexing for 
additional data of a main program may be performed in 
the same way as that for additional data of a CM pro- 
gram. 

10 [0237] Also, the predetermined time period need not 
be determined in advance. The time period may be de- 
termined by an indication by an outside. 
[0238] Moreover, in this embodiment, a multiplex start 
time for additional data of a CM program varies depend- 

is ing on whether the preceding program Is a CM program 
or a main program In order to simplify multiplexing op- 
erations for continuous CM programs and reduce the 
load of them. However, the multiplex start time may be 
fixed. 

20 [0239] Furthermore, in this embodiment, a multiplex 
start time for additional data varies depending on wheth- 
er the additional data is for a CM program or a main pro- 
gram. However, it may vary depending on whether a dis- 
play time period of sub program data is longer than a 

25 predetermined criterion time period. In this case, the 
multiplexing unit further includes a broadcast time peri- 
od judging unit which judges a time period in which sub 
program data is displayed by a reception apparatus is 
longer than a predetermined criterion time period. When 

30 the broadcast time period judging unit judges that the 
display time period of the sub program data is no longer 
than the predetermined criterion time period, the sub ad- 
ditional data is treated in the same way as that of a CM 
program in this embodiment; otherwise, in the same way 

35 as that of a main program in this embodiment. 

[0240] Additionally, although additional data is always 
multiplexed with program data in this embodiment, ad- 
ditional data may be multiplexed not with program data 
but only with an instruction to the reception apparatus 

40 at each transmission time determined based on a repro- 
duction start time of the additional data, and broadcast. 
In this case, the transmission timing of the sub additional 
data may vary depending on whether a reproduction 
time period of the sub additional data is longer than a 

45 predetermined criterion time period. 

[0241] Also, a criterion for showing a threshold value 
of a broadcast time period of the preceding program in 
order to detemnine a multiplex start time for additional 
data (hereinafter called "first criterion") may differ from 

50 a criterion for showing a threshold value of a broadcast 
time period of a program in order to judge whether char- 
acters may not be displayed for several seconds at the 
start and the end of the broadcast time period(hereinaf- 
ter called "second criterion") . In this case, the multiplex- 

55 ing unit further includes (a) a short program judging unit 
which judges whether a display time period in which vid- 
eo is reproduced by the reception apparatus using sub 
program data is no longer than a predetermined first cri- 
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terion and (b) a long program judging unit which judges 
whether the display time period is longer than a prede- 
termined second criterion. 

[0242] Sub additional data may be updated during a 
broadcast time period of its corresponding sub program s 
data. In this case, a multiplex start time for additional 
data varies depending on a broadcast time period of the 
preceding program in this embodiment. However, the 
multiplex start time may vary depending on a time period 
from the most recent update time of the preceding ad- io 
ditional data corresponding to the preceding program 
data to the end of the preceding program. In this em- 
bodiment, characters are not displayed for several sec- 
onds at the start and the end of a program when a broad- 
cast time period of the program Is long enough. Howev- is 
er, it may be assumed that characters are not displayed 
for several seconds at the start of a program when a 
time period from the start of the program to the first up- 
date time of additional data of the program is long 
enough. Also, it may be assumed that characters are 20 
not displayed for several seconds at the end of a pro- 
gram when a time period from the last update time of 
additional data of the program to the end of the program 
is long enough. 

[0243] The first criterion and the second criterion de- 25 
pend on a time period of a broadcast cycle of sub addi- 
tional data. Therefore, the broadcast apparatus may fur- 
ther include a criterion determining unit which deter- 
mines a first criterion to be used by the short program 
judging unit and a second criterion to be used by the 30 
long program judging unit, by multiplying the time period 
of a broadcast cycle of sub additional data by each pre- 
determined coefficient. 

[0244] The first criterion may be determined not by a 
broadcast time period of a program but by an indication 35 
by an outside. For example, a user may determine 
whether a multiplex start time for additional data is be- 
fore or at the start of a program and instruct the broad- 
cast apparatus to follow that. In the same way, a user 
may determine whether additional data continue to be 40 
subjected to multiplex until the start of the succeeding 
program and Instruct the broadcast apparatus to follow 
that. 

[0245] Although a predetermined bandwidth is allo- 
cated for additional data broadcasting and instruction 45 
broadcasting In total in this embodiment, the bandwidth 
need not be fixed. 

[0246] For example, a total bandwidth for multiplexed 
data is not allocated to a predetermined bandwidth. In- 
stead, the total bandwidth may be increased by adding so 
a bandwidth for additional data which is additionally mul- 
tiplexed to the predetermined bandwidth. 
[0247] The caching unit may perform caching by ac- 
cumulating additional data, which Is being broadcast by 
radio broadcasting, such as satellite broadcasting and ss 
terrestrial broadcasting, or cable broadcasting, such as 
cable television broadcasting and internet broadcasting, 
(a) in a storage medium connected to a reception appa- 
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ratus, such as a hard disc drive, a recordable compact 
disc drive, a rewritable compact disc drive, an magnet- 
optical disc drive, a recordable DVD drive, a rewritable 
DVD drive, a DVD-RAM drive, a floppy disc drive, a 
memory card, or (b) in a storage medium included In a 
reception apparatus, such as a hard disc and a main 
memory. Also, the caching unit may perfonn caching by 
copying additional data, which is stored In the at>ove 
storage medium or which is prestored in a storage me- 
dium of a supplement to a magazine, to a high-speed 
processing memory, such as an on-board cache mem- 
ory and an on-chip cache memory. 
[0248] Additionally, computer programs to have a 
computer perfonm the processing of the above embod- 
iment may be recorded on computer-readable recording 
media to be distributed or transferred through intemet 
and sold. These recording media can be, for instance, 
a floppy disc, a compact disc, a recordable compact 
disc, a rewritable compact disc, am ag net-optical disc, a 
recordable DVD disc, a rewritable DVD disc, a 
DVD-RAM, and a memory card, all of which allow the 
user to load into and remove from a computer. The re- 
cording media may be also a hard disk, a semiconductor 
memory, or the like that are provided in a computer in 
advance. The recording media are not limited to the 
above ones. 

[0249] Although the present invention has been fully 
described by way of examples with reference to the ac- 
companying drawings, it is to be noted that various 
changes and modifications will be apparent to those 
skilled In the art. Therefore, unless such changes and 
modifications depart from the scope of the present in- 
vention, they should be construed as being included 
therein. 



Claims 

1. A broadcast apparatus for broadcasting broadcast 
data comprising: 

acquiring means for acquiring first broadcast 
data and a reproduction time period in which 
the first broadcast data is to be reproduced by 
a reception apparatus; and 
broadcasting means for repeatedly broadcast- 
ing the first broadcast data from a specific time 
to an end of the reproduction time period, the 
specific time being a point in time before a start 
of the reproduction time period, and a time pe- 
riod between the specific time and the start of 
the reproduction time period being a predeter- 
mined time period. 

2. The broadcast apparatus of claim 1 , wherein 

the acquiring means further acquires second 
broadcast data which is to be reproduced be- 
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fore the first broadcast data, and 
the broadcasting means repeatedly broadcasts 
the second broadcast data until the specific 
time. 

3. The broadcast apparatus of claim 2, 

wherein the broadcasting means broadcasts 
the second broadcast data on a predetemnined 
bandwidth until the specific time and broadcasts the 
first broadcast data on the predetermined band- 
width from the specific time. 

4. The broadcast apparatus of claim 1 , wherein 

the acquiring means further acquires second 
broadcast data which Is to be reproduced be- 
fore the //rsf broadcast data, and 
the broadcasting means repeatedly broadcasts 
the second broadcast data until the start of the 
reproduction time period. 

5. The broadcast apparatus of claim 4, 

wherein the broadcasting means broadcasts 
the second broadcast data on a predetermined 
bandwidth until the specific time and broadcasts the 
second broadcast data and the first broadcast data 
on the predetermined bandwidth from the specific 
time to the start of the reproduction period. 

6. The broadcast apparatus of claim 4, 

wherein the broadcasting means broadcasts 
the second broadcast data on a predetermined 
bandwidth until the specific time and broadcasts the 
second broadcast data on the predetermined band- 
width from the specific time to the start of the repro- 
duction period. 

7. The broadcast apparatus of claim 1 further compris- 
ing: 

cache instruction broadcasting means for 
broadcasting a cache instruction before the 
start of the reproduction time period, the cache 
instruction instructing the reception apparatus 
to cache the first broadcast data; and 
reproduction instruction broadcasting means 
for broadcasting a reproduction instruction dur- 
ing the reproduction time period, the reproduc- 
tion Instruction instructing the reception appa- 
ratus to reproduce, when the first broadcast da- 
ta has been cached according to the cache in- 
struction, the cached broadcast data. 

8. The broadcast apparatus of claim 7, wherein 

the cache instruction broadcasting means 
broadcasts the cache instruction to instruct the 
reception apparatus to perform the caching by 
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accumulating the first broadcast data, and 
the reproduction instruction broadcasting 
means broadcasts the reproduction instruction 
to instruct the reception apparatus to repro- 
5 duce, (a) when the first broadcast data has 

been accumulated according to the cache in- 
struction, the accumulated broadcast data, and 
(b) when the first broadcast data has not been 
accumuliated according to* the cache instruc- 
tion, the first broadcast data broadcast by the 
broadcasting means. 

9. The broadcast apparatus of claim 7, wherein 

the cache instruction broadcasting means 
broadcasts the cache instruction to instruct the 
reception apparatus to perform the caching by 
storing the first broadcast data into a cache 
memory when the first broadcast data has been 
stored in a predetermined storage medium, and 
the reproduction instruction broadcasting 
means broadcasts the reproduction instruction 
to instruct the reception apparatus to repro- 
duce, (a) when the first broadcast data has 
been stored in the cache memory according to 
the cache instruction, the first broadcast data 
stored in the cache memory, and (b) when the 
first broadcast data has not been stored In the 
cache memory according to the cache Instruc- 
tion, the first broadcast data stored In the pre- 
determined storage medium or the first broad- 
cast data broadcast by the broadcasting 
means. 

10. Abroadcast apparatus for multiplexing and broad- 
casting program data which is to be reproduced by 
a reception apparatus soon after receipt and addi- 
tional data which corresponds to the program data, 
the broadcast apparatus comprising: 

acquiring means for acquiring first program da- 
ta, first additional data corresponding to the first 
program data, a broadcast time period of the 
first program data, and second program data 
which is to be broadcast before the first pro- 
gram data; 

multiplexing means for repeatedly multiplexing 
the first additional data with the second pro- 
gram data from a specific time to a start of the 
broadcast time period and repeatedly multi- 
plexing the first additional data with the first pro- 
gram data during the broadcast time period, the 
specific time being a point in time before the 
start of the broadcast time period, and a time 
period between the specific time and the start 
of the broadcast time period being a predeter- 
mined time period; and 

broadcasting means for broadcasting the data 
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multiplexed by the multiplexing means. 

11. The broadcast apparatus of claim 10. wherein 

the acquiring means further acquires second 
additional data corresponding to the second 
program data, and 

the multiplexing means repeatedly multiplexes 
the second additional data with the second pro- 
gram data until the specific time. 

12. The broadcast apparatus of claim 11, 

wherein the multiplexing means performs the 
multiplexing for the second additional data on a pre- 
determined bandwidth until the specific time and 
performs the multiplexing for the first additional data 
on the predetermined bandwidth from the specific 
time. 

13. The broadcast apparatus of claim 10, wherein 

the acquiring means further acquires second 
additional data corresponding to the second 
program data, and 

the multiplexing means repeatedly multiplexes 
the second additional data with the second pro- 
gram data until the start of the broadcast time 
period. 

14. The broadcast apparatus of claim 13, 

wherein the multiplexing means performs the 
multiplexing for the second additional data on a pre- 
determined bandwidth until the specific time and 
performs the multiplexing for the second additional 
data and the first additional data on the predeter- 
mined bandwidth from the specific time to the start 
of the broadcast time period. 

15. The broadcast apparatus of claim 13, 

wherein the multiplexing means performs the 
multiplexing for the second additional data on a pre- 
determined bandwidth until the specific time and 
performs the multiplexing for the second additional 
data on the predetermined bandwidth from the spe- 
cific time to the start of the broadcast time period. 

16. The broadcast apparatus of claim 10 further com- 
prising: 

cache instruction broadcasting means for 
broadcasting a cache instruction before the 
start of the broadcast time period, the cache in- 
struction instructing the reception apparatus to 
cache the first additional data; and 
use instruction broadcasting means for broad- 
casting a use instruction after the start of the 
broadcast time period, the use instruction in- 
structing the reception apparatus to use, when 



the first additional data is cached according to 
the cache instruction, the cached additional da- 
ta. 

5 17. The broadcast apparatus of claim 16, wherein 



the cache instruction broadcasting means 
broadcasts the cache instruction to instruct the 
reception apparatus to perform the caching by 
accumulating the first additional data, and 
the use instruction broadcasting means broad- 
casts the use instruction to instruct the recep- 
tion apparatus to use, (a) when the first addi- 
tional data has been accumulated according to 
the cache instruction, the accumulated first ad- 
ditional data, and (b) when the first additional 
data has not been accumulated according to 
the cache instruction, the first additional data 
broadcast by the broadcasting means. 
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18. The broadcast apparatus of claim 16, wherein 

the cache instruction broadcasting means 
broadcasts the cache instruction to instruct the 
reception apparatus to perform the caching by 
storing the first additional data into a cache 
memory when the first additional data has been 
stored in a predetermined storage medium, and 
the use instruction broadcasting means broad- 
casts the use instruction to instruct the recep- 
tion apparatus to use, (a) when the first addi- 
tional data has been stored in the cache mem- 
ory according to the cache instruction, the first 
additional data stored in the cache memory, 
and (b) when the first additional data has not 
been stored in the cache memory according to 
the cache instruction, the first additional data 
stored in the predetermined storage medium. 



40 19, The broadcast apparatus of claim 10, wherein 



the acquiring means further acquires second 
additional data corresponding to the second 
program data and a broadcast time period of 
the second program data, 
the broadcast apparatus further comprises 
judging means for judging whether the broad- 
cast time period of the second program data is 
longer than a predetermined criterion time pe- 
riod, and 

the multiplexing means. 



45 



55 



(a) when the judging means judges that the 
broadcast time period of the second pro- 
gram data is longer than the predetermined 
criterion time period, repeatedly multiplex- 
es the second additional data with the sec- 
ond program data until the specific time, re- 
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peatedly multiplexes the first additional da- 
ta with the second program data from the 
specific time to the start of the broadcast 
time period of the first program data, and 
repeatedly multiplexes the first additional 5 
data with the first program data during the 
broadcast time period of the first program 
data, and 

(b) when the judging means judges that the 
broadcast time period of the second pro- io 
gram data is no longer than the predeter- 
mined criterion time period, repeatedly 
multiplexes the second additional data with 
the second program data until the specific 
time, repeatedly multiplexes the second is 
additional data and the first additional data 
with the second program data from the 
specific time to the start of the broadcast 
time period of the first program data, and 
repeatedly multiplexes the first additional 20 
data with the first program data during the 
broadcast time period of the first program 
data. 

20. The broadcast apparatus of claim 10, wherein 2S 



mined criterion time period, so that a total 
bandwidth for the second additional data 
and the first additional data is allocated to 
the predetermined bandwidth, repeatedly 
multiplexes the second additional data and 
the first additional data with the second 
program data from the specific time to the 
start of the broadcast time period of the first 
program data, and repeatedly multiplexes 
the first additional data with the first pro- 
gram data during the broadcast time period 
of the first program data. 

21. The broadcast apparatus of claim 10. wherein 

the first additional data acquiring means further 
acquires second additional data corresponding 
to the second program data and a broadcast 
time period of the second program data, 
the broadcast apparatus further comprises 
Judging means for judging whether the broad- 
cast time period of the second program data is 
longer than a predetermined criterion time pe- 
riod, and 

the multiplexing means 



the acquiring means further acquires second 
additional data corresponding to the second 
program data and a broadcast time period of 
the second program data, 30 
the broadcast apparatus further comprises 
judging means for judging whether the broad- 
cast time period of the second program data is 
longer than a predetermined criterion time pe- 
riod, and 35 
the multiplexing means 

(a) repeatedly multiplexes the second ad- 
ditional data with the second program data 
until the specific time so that a bandwidth ^0 
for the second additional data is allocated 

to a predetermined bandwidth. 

(b) when the judging means judges that the 
broadcast time period of the second pro- 
gram data is longer than the predetermined 
criterion time period, repeatedly multiplex- 
es the first additional data with the second 
program data from the specific time to the 
start of the broadcast time period of the first 
program data so that a bandwidth for the so 
first additional data is allocated to the prede 
termined bandwidth, and repeatedly multi- 
plexes the first additional data with the first 
program data during the broadcast time 
period of the first program data, and ss 

(c) when the judging means judges that the 
broadcast time period of the second pro- 
gram data is no longer than the predeter- 



(a) repeatedly multiplexes the second ad- 
ditional data with the second program data 
until the specific time so that a bandwidth 
for the second additional data is allocated 
to a predetermined bandwidth, 

(b) when the judging means judges that the 
broadcast time period of the second pro- 
gram data is longer than the predetermined 
criterion time period, so that a bandwidth 
for the first additional data is allocated to 
the predetermined bandwidth, repeatedly 
multiplexes the first additional data with the 
second program data from the specific time 
to the start of the broadcast time period of 
the first program data and repeatedly mul- 
tiplexes the first additional data with the 
first program data during the broadcast 
time period of the first program data, and 

(c) when the judging means judges that the 
broadcast time period of the second pro- 
gram data Is no longer than the predeter- 
mined criterion time period, repeatedly 
multiplexes the second additional data and 
the first additional data with the second 
program data from the specific time to the 
start of the broadcast time period of the first 
program data so that a total bandwidth for 
the second additional data and the first ad- 
ditional data is increased by adding a band- 
width for the first additional data to the pre- 
determined bandwidth and repeatedly mul- 
tiplexes the first additional data with the 
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first program data during the broadcast 
time period of the first program data so that 
a bandwidth for the first additional data is 
allocated to the predetermined bandwidth. 

5 

22. The broadcast apparatus of any of claim 1 9, 20, and 
21, 

wherein, when the judging means judges that 
the broadcast time period of the second program 
data is no longer than the predetermined criterion io 
time period, the multiplexing means repeatedly mul- 
tiplexes the second additional data and the first ad- 
ditional data with the second program data during 
the broadcast time period of the second program 
data. IS 

23. The broadcast apparatus of any of claim 1 9, 20, and 
21 further comprising: 

criterion time period determining means for de- 20 
termining the predetermined criterion time pe- 
riod to be used by the judging means by multi- 
plying a time period of a broadcast cycle of ad- 
ditional data by a predetermined coefficient. 

25 

24. The broadcast apparatus of claim 10, wherein 

the acquiring means further acquires second 
additional data corresponding to the second 
program data and a broadcast time period of 30 
the second program data, 
the second additional data is updated during 
the broadcast time period of the second pro- 
gram data, 

the broadcast apparatus further comprises 35 
judging means forjudging whether a time peri- 
od from the last update time of the second ad- 
ditional data to the start of the broadcast time 
period of the first program data is longer than a 
predetermined criterion time period, and ^ 
the multiplexing means, 

(a) when the judging means judges that the 
time period from the last update time of the 
second additional data to the start of the 
broadcast time period of the first program 
data is longer than the predetermined cri- 
terion time period, repeatedly multiplexes 
the second additional data with the second 
program data until the specific time, re- so 
peatedly multiplexes the first additional da- 
ta with the second program data from the 
specific time to the start of the broadcast 
time period of the first program data, and 
repeatedly multiplexes the first additional ss 
data with the first program data during the 
broadcast time period of the first program 
data, and 



(b) when the judging means judges that the 
time period from the last update time of the 
second additional data to the start of the 
broadcast time period of the first program 
data is no longer than the predetermined 
criterion time period, repeatedly multiplex- 
es the second additional data with the sec- 
ond program data until the specific time, re- 
peatedly multiplexes the second additional 
data and the first additional data with the 
second program data from the specific time 
to the start of the broadcast time period of 
the first program data, and repeatedly mul- 
tiplexes the first additional data with the 
first program data during the broadcast 
time period of the first program data. 

25. The broadcast apparatus of claim 10, wherein 

the acquiring means further acquires second 
additional data corresponding to the second 
program data and a broadcast time period of 
the second program data, 
the second additional data is updated during 
the broadcast time period of the second pro- 
gram data, 

the broadcast apparatus further comprises 
judging means for judging whether a time peri- 
od from the last update time of the second ad- 
ditional data to the start of the broadcast time 
period of the first program data is longer than a 
predetermined criterion time period, and 
the multiplexing means 

(a) repeatedly multiplexes the second ad- 
ditional data with the second program data 
until the specific time so that a bandwidth 
for the second additional data is allocated 
to a predetermined bandwidth, 

(b) when the judging means judges that the 
time period from the last update time of the 
second additional data to the start of the 
broadcast time period of the first program 
data is longer than the predetermined cri- 
terion time period, repeatedly multiplexes 
the first additional data with the second 
program data from the specific time to the 
start of the broadcast time period of the first 
program data so that a bandwidth for the 
first additional data is allocated to the pre- 
determined bandwidth and repeatedly mul- 
tiplexes the first additional data with the 
first program data during the broadcast 
time period of the first program data, and 

(c) when the judging means judges that the 
time period from the last update time of the 
second additional data to the start of the 
broadcast time period of the first program 
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data is no longer than the predetermined 
criterion time period, repeatedly multiplex- 
es the second additional data and the first 
additional data with the second program 
data from the specific time to the start of 5 
the broadcast time period of the first pro- 
gram data so that a total bandwidth for the 
second additional data and the first addi- 
tional data is allocated to the predeter- 
mined bandwidth and repeatedly multi- io 
plexes the first additional data with the first 
program data during the broadcast time 
period of the first program data. 



26. The broadcast apparatus of claim 1 0, wherein is 



66 

additional data with the second program 
data from the specific time to the start of 
the broadcast time period of the first pro- 
gram data so that a total bandwidth for the 
second additional data and the first addi- 
tional data is increased by adding a band- 
width for the first additional data to the pre- 
determined bandwidth and repeatedly mul- 
tiplexes the first additionail data with the 
first program data during the broadcast 
time period of the first program data so that 
a bandwidth for the first additional data is 
allocated to the predetermined bandwidth. 

27. The broadcast apparatus of any of claim 24, 25, and 
26, 

wherein, when the judging means judges that 
the time period from the last update time of the sec- 
ond additional data to the start of the broadcast time 
period of the first program data is no longer than the 
predetermined criterion time period, the multiplex- 
ing means repeatedly multiplexes the second addi- 
tional data and the first additional data with the sec- 
ond program data during the time period from the 
last update time of the second additional data to the 
start of the broadcast time period of the first pro- 
gram data. 

28. The broadcast apparatus of any of claim 24, 25. and 
26 further comprising: 

criterion time period determining means for de- 
termining the predetermined criterion time pe- 
riod to be used by the judging means by multi- 
plying a time period of a broadcast cycle of ad- 
ditional data by a predetermined coefficient. 

29. The broadcast apparatus of claim 10, wherein 

the acquiring means further acquires second 
additional data corresponding to the second 
program data, 

the broadcast apparatus further comprises 
judging means for judging whether the broad- 
cast time period is shorter than a predeter- 
mined criterion time period, and 
the multiplexing means, 

(a) when the judging means judges that the 
broadcast time period is shorter than the 
predetermined criterion time period, re- 
peatedly multiplexes the second additional 
data with the second program data until the 
specific time, repeatedly multiplexes the 
first additional data with the second pro- 
gram data from the specific time to the start 
of the broadcast time period, and repeat- 
edly multiplexes the first additional data 



the acquiring means further acquires second 
additional data corresponding to the second 
program data and a broadcast time period of 
the second program data, 20 
the second additional data is updated during 
the broadcast time period of the second pro- 
gram data, 

the broadcast apparatus further comprises 
judging means for judging whether a time peri- 2S 
od from a last update time of the second addi- 
tional data to the start of the broadcast time pe- 
riod of the first program data is longer than a 
predetermined criterion time period, and 
they multiplexing means 30 

(a) repeatedly multiplexes the second ad- 
ditional data with the second program data 
until the specific time so that a bandwidth 

for the second additional data is allocated 35 
to a predetermined bandwidth, 

(b) when the judging means judges that the 
time period from the last update time of the 
second additional data to the start of the 
broadcast time period of the first program 40 
data is longer than the predetermined cri- 
terion time period, so that a bandwidth for 

the first additional data is allocated to the 
predetermined bandwidth, repeatedly mul- 
tiplexes the first additional data with the ^5 
second program data from the specific time 
to the start of the broadcast time period of 
the first program data and repeatedly mul- 
tiplexes the first additional data with the 
first program data during the broadcast so 
time period of the first program data, and 

(c) when the judging means judges that the 
time period from the last update time of the 
second additional data to the start of the 
broadcast time period of the first program ss 
data is no longer than the predetermined 
criterion time period, repeatedly multiplex- 
es the second additional data and the first 
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with the first program data during the 
broadcast time period, and 
(b) when the judging means judges that the 
broadcast time period is no shorter than the 
predetermined criterion time period, re- s 
peatedly multiplexes the second additional 
data with the second program data until the 
start of the broadcast time period and re- 
peatedly multiplexes the first additional da- 
ta with the first program data during the io 
broadcast time period. 

30. The broadcast apparatus of claim 10, wherein 

the acquiring means further acquires second is 
additional data corresponding to the second 
program data, 

the first additional data is updated during the 
broadcast time period of the first program data, 
the broadcast apparatus further comprises 20 
judging means forjudging whether a time peri- 
od from the start of the broadcast time period 
to the first update time of the first additional data 
is longer than a predetermined criterion time 
period, and 25 
the multiplexing means, 

(a) when the judging means judges that the 
time period from the start of the broadcast 
time period to the first update time of the 30 
first additional data Is shorter than the pre- 
determined criterion time period, repeated- 
ly multiplexes the second additional data 
with the second program data until the spe- 
cific time, repeatedly multiplexes the first 35 
additional data with the second program 
data from the specific time to the start of 

the broadcast time period, and repeatedly 
multiplexes the first additional data with the 
first program data during the broadcast 40 
time period, and 

(b) when the judging means judges that the 
time period from the start of the broadcast 
time period to the first update time of the 
first additional data is no shorter than the 
predetermined criterion time period, re- 
peatedly multiplexes the second additional 
data with the second program data until the 
start of the broadcast time period and re- 
peatedly multiplexes the first additional da- 50 
ta with the first program data during the 
broadcast time period. 

31. The broadcast apparatus of any of claim 29 and 30 
further comprising: 55 

criterion time period determining means for de- 
termining the predetermined criterion time pe- 



riod to be used by thejudging means by multi- 
plying a time period of a broadcast cycle of ad- 
ditional data by a predetermined coefficient. 

32. The broadcast apparatus of claim 10, wherein 

the acquiring means further acquires second 
additional data corresponding to the second 
program data, 

the broadcast apparatus has judgement infor- 
mation which indicates whether the multiplex- 
ing for the first additional data is to be started 
previous to the start of the broadcast time pe- 
riod, and 

the multiplexing means, 

(a) when the judgement information indi- 
cates that the multiplexing is to be started 
previously, repeatedly multiplexes the sec- 
ond additional data with the second pro- 
gram data until the specific time, repeated- 
ly multiplexes the first additional data with 
the second program data from the specific 
time to the start of the broadcast time peri- 
od, and repeatedlymultiplexes the first ad- 
ditional data with the first program data dur- 
ing the broadcast time period, and 

(b) when the judgement information indi- 
cates that the multiplexing is not to be start- 
ed previously, repeatedly multiplexes the 
second additional data with the second 
program data until the start of the broad- 
cast time period and repeatedly multiplex- 
es the first additional data with the first pro- 
gram data during the broadcast time peri- 
od. 

33. A broadcast apparatus for multiplexing and broad- 
casting program data which is to be reproduced by 
a reception apparatus soon after receipt and addi- 
tional data corresponding to the program data, the 
broadcast apparatus comprising: 

acquiring means for acquiring first program da- 
ta, first additional data corresponding to the first 
program data, a broadcast time period of the 
first program data, second program data to be 
broadcast before the first program data, second 
additional data corresponding to the second 
program data, and a broadcast time period of 
the second program data; 
judging means for judging, for each of the 
broadcast time period oj the first program data 
and the broadcast time period of the second 
program data, whether the broadcast time pe- 
riod is shorter than a predetermined criterion 
time period; 
multiplexing means for. 
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(a) In a first case where the broadcast time 
period of the first program data is shorter 
than the predetermined criterion time peri- 
od and the broadcast time period of the 
second program data is no shorter than the s 
predetermined criterion time period, re- 
peatedly multiplexing the second addition- 

at data with the second program data until 
a specific time, repeatedly multiplexing the 
first additional data with the second pro- io 
gram data from the specific time to a start 
of the broadcast time period of the first pro- 
gram data, and repeatedly multiplexing the 
first additional data with the first program 
data during the broadcast time period of is 
the first program data, the specific time be- 
ing a point in time before the start of the 
broadcast time period of the first program 
data, and a time period between the spe- 
cific time and the start of the broadcast time 20 
period of the first program data being a pre- 
determined time period, 

(b) In a second case where the broadcast 
time period of the first program data and 

the broadcast tihrie period of the second 2s 
program data are each shorter than the 
predetemilned criterion time period, re- 
peatedly multiplexing the second addition- 
al data and the first additional data with the 
second program data from the specific time so 
to the start of the broadcast time period of 
the first program data and repeatedly mul- 
tiplexing the first additional data with the 
first program data during the broadcast 
time period of the first program data, and 35 

(c) in a third case where the broadcast time 
period of the first program data is no short- 
er than the predetermined criterion time 
period, regardless of whether the broad- 
cast time period of the second program da- 40 
ta is shorter than the predetermined crite- 
rion time period, repeatedly multiplexing 

the second additional data with the second 
program data until the start of the broad- 
cast time period of the first program data 
and repeatedly multiplexing the first addi- 
tional data with the first program data dur- 
ing the broadcast time period of the first 
program data; and 

50 

broadcasting means for broadcasting the data 
multiplexed by the multiplexing means. 

34. The broadcast apparatus of claim 33. wherein 

the multiplexing means 55 

(a) repeatedly multiplexes the second addition- 
al data with the second program data until the 
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specific time so that a bandwidth for the second 
additional data is allocated to a predetermined 
bandwidth. 

(b) in the first case, repeatedly multiplexes the 
first additional data with the second program 
data from the specific time to the start of the 
broadcast time period of the first program data 
so that a bandwidth for the first additional data 
Is allocated to the predetermfned bandwidth, 
and 

(c) in the second case, repeatedly multiplexes 
the second additional data and the first addi- 
tional data with the second program data from 
the specific time to the start of the broadcast 
time period of the first program data so that a 
total bandwidth for the first additional data and 
the first additional data is allocated to the pre- 
determined bandwidth. 

35. The broadcast apparatus of claim 33, wherein 

the multiplexing means 

(a) repeatedly multiplexes the second addition- 
al data with the second program data until the 
specific time so that a bandwidth for the second 
additional data Is allocated to a predetermined 
bandwidth, 

(b) in the first case, repeatedly multiplexes the 
first additional data with the second program 
data from the specific time to the start of the 
broadcast time period of the first program data 
so that a bandwidth for the first additional data 
is allocated to the predetermined bandwidth, 
and 

(c) In the second case, repeatedly multiplexes 
the second additional data and the first addi- 
tional data with the second program data from 
the specific time to the start of the broadcast 
time period of the first program data so that a 
total bandwidth for the first additional data and 
the first additional data Is increased by adding 
a bandwidth for the first additional data to the 
predetermined bandwidth. 

36. A broadcast apparatus form ultiplexing and broad- 
casting program data which is to be reproduced by 
a reception apparatus soon after receipt and addi- 
tional data which corresponds to the program data, 
the broadcast apparatus comprising: 

acquiring means for acquiring first program da- 
ta, first additional data corresponding to the first 
program data, a broadcast time period of the 
first program data, second program data which 
is to be broadcast before the first program data, 
and second additional data corresponding to 
the second program data; 
accepting means for accepting, from an out- 



31 



61 



EP 1 172 953 A2 



62 



side, judgement on whether multiplexing for the 
first additional data is to be started at a specific 
time or a start time of the broadcast time period, 
the specific time being a point in time before the 
start of the broadcast time period, and a time 
period between the specific time and the start 
of the broadcast time period being a predeter- 
mined time period; 
multiplexing means for, 

(a) in a first case that the accepting means 
accepts judgement that the multiplexing for 
the first additional data is to be started at 
the specific time, repeatedly multiplexing 
the second additional data with the second 
program data until the specific time, re- 
peatedly multiplexing the first additional 
data with the second program data from 
the specific time to the start of the broad- 
cast time period, and repeatedly multiplex- 
ing the first additional data with the first pro- 
gram data during the broadcast time peri- 
od, and 

(b) in a second case that the accepting 
means accepts judgement that the multi- 
plexing for the first additional data is to be 
started at the start time, repeatedly multi- 
plexing the second additional data with the 
second program data until the start of the 
broadcast time period and repeatedly mul- 
tiplexing the first additional data with the 
first program data during the broadcast 
time period; and 

broadcasting means for broadcasting the data 
multiplexed by the multiplexing means. 

37. The broadcast apparatus of claim 36, 

wherein the multiplexing means 

(a) repeatedly multiplexes the second addition- 
al data with the second program data until the 
specific time so that a bandwidth for the second 
additional data is allocated to a predetermined 
bandwidth, and 

(b) in the first case, repeatedly multiplexes the 
first additional data with the second program 
data from the specific time to the start of the 
broadcast time period of the first program data 
so that a bandwidth for the first additional data 
is allocated to the predetermined bandwidth. 

38. A broadcast apparatus for multiplexing and broad- 
casting program data which Is to be reproduced by 
a reception apparatus soon after receipt and addi- 
tional data which corresponds to the program data, 
the broadcast apparatus comprising: 



acquiring means for acquiring first program da- 
ta, first additional data corresponding to the first 
program data, a broadcast time period of the 
first program data, second program data which 
is to be broadcast before the first program data, 
and second additional data corresponding to 
the second program data; 
accepting means for accepting, from an out- 
side, judgement on whether multiplexing for the 
second additional data is to be continued until 
the start of the broadcast time period; 
multiplexing means for, 

(a) in a first case that the accepting means 
accepts judgement that the multiplexing for 
the second additional data is not to be con- 
tinued until the start of the broadcast time 
period, repeatedly multiplexing the second 
additional data with the second program 
data until the specific time, repeatedly mul- 
tiplexing the first additional data with the 
second program data from the specific time 
to the start of the broadcast time period, 
and repeatedly multiplexing the first addi- 
tional data with the first program data dur- 
ing the broadcast time period, and 

(b) in a second case that the accepting 
means accepts judgement that multiplex- 
ing for the second additional data is to be 
continued until the start of the broadcast 
time period, repeatedly multiplexing the 
second additional data and the first addi- 
tional data with the second program data 
from the specific time to the start of the 
broadcast time period and repeatedly mul- 
tiplexing the first additional data with the 
first program data during the broadcast 
time period; and 

broadcasting means for broadcasting the data 
multiplexed by the multiplexing means. 

39. The broadcast apparatus of claim 38, wherein 
the multiplexing means 

(a) repeatedly multiplexes the second addition- 
al data with the second program data until the 
specific time so that a bandwidth for the second 
additional data Is allocated to a predetermined 
bandwidth, 

(b) in the first case, repeatedly multiplexes the 
first additional data with the second program 
data from the specific time to the start of the 
broadcast time period so that a bandwidth for 
the first additional data is allocated to the pre- 
determined bandwidth, and 

(c) in the second case, repeatedly multiplexes 
the second additional data and thei first addi- 
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tional data with the second program data from 
the specific time to the start of the broadcast 
time period so that a total bandwidth for the first 
additional data and the first additional data is 
increased by adding a bandwidth for the first s 
additional data to the predetermined band- 
width. 

40. The broadcast apparatus of claim 38, wherein 

the multiplexing means io 

(a) repeatedly multiplexes the second addition- 
al data with the second program data until the 
specific time so that a bandwidth for the second 
additional data is allocated to a predetenmined is 
bandwidth, 

(b) in the first case, repeatedly multiplexes the 
first additional data with the second program 
data from the specific time to the start of the 
broadcast time period so that a bandwidth for 20 
the first additional data is allocated to the pre- 
detemnined bandwidth, and 

(c) in the second case, repeatedly multiplexes 
the second additional data and the first addi- 
tional data with the second program data from 2S 
the specific time to the start of the broadcast 
time period so that a total bandwidth for the first 
additional data and the first additional data is 
increased by adding a bandwidth for the first 
additional data to the predetermined band- so 
width. 

41 . The broadcast apparatus of any of claim 36, 37, 38, 
39, and 40. 

wherein the accepting means further accepts, 35 
from the outside, an indication of the predetermined 
time period. 

42. A reception apparatus for receiving and reproduc- 
ing broadcast data which is repeatedly broadcast 40 
on a predetermined bandwidth, the reception appa- 
ratus comprising: 

receiving means for receiving first broadcast 
data to be reproduced during a reproduction 
time period, the first broadcast data being re- 
peatedly broadcast from a point of a predeter- 
mined time period before a start of the repro- 
duction time period to an end of the reproduc- 
tion time period; so 
caching means for caching the first broadcast 
data until the start of the reproduction time pe- 
riod when the first broadcast data is received 
during the predetemnined time period; and 
reproducing means for reproducing the cached ss 
first broadcast data when the first broadcast da- 
ta has been cached by the caching means. 
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43. The reception apparatus of claim 42, wherein 

the receiving means further receives 

a cache instruction to accumulate the first 
broadcast data before the start of the reproduc- 
tion time period and 

a reproduction instruction to reproduce, during 
the reproduction time period, (a) when the first 
broadcast data has been accumulated, the ac- 
cumulated first broadcast data and (b) when the 
first broadcast data has not been accumulated, 
the received first broadcast data, 
the caching means accumulates the first broad- 
cast data before the start of the reproduction 
time period, according to the cache instruction 
and 

the reproducing means reproduces, during the 
reproduction time period, (a) when the first 
broadcast data has been accumulated, the ac- 
cumulated first broadcast data, and (b) when 
the first broadcast data is not accumulated, the 
first broadcast data which is received by the re- 
ceiving means, according to the reproduction 
instruction. 

44. The reception apparatus of claim 42, wherein 

the receiving means further receives 

a cache instruction to store the first broadcast 
data into a cache memory when the first broad- 
cast data has been stored in a predetermined 
storage medium before the start of the repro- 
duction time period and 
a reproduction instruction to reproduce, during 
the reproduction time period, (a) when the first 
broadcast data has been stored in the cache 
memory, the cached first broadcast data and 
(b) when the first broadcast data has not been 
stored in the cache memory, the first broadcast 
data received by the receiving means or the first 
broadcast data stored in the predetermined 
storage medium, 

the caching means stores the first broadcast 
data into the cache memory before the start of 
the reproduction time period, according to the 
cache instruction, and 

the reproducing means reproduces, during the 
reproduction time period, (a) when the first 
broadcast data has been stored in the cache 
memory, the first broadcast data stored in the 
cache memory, and (b) when the first broadcast 
data is not stored in the cache memory, the first 
broadcast data stored in the predetermined 
storage medium or the first broadcast data re- 
ceived by the receiving means, according to the 
reproduction instruction. 

45. A reception apparatus for receiving multiplexed da- 



33 



65 EP 1 172 

ta which is made up of program data which is to be 
reproduced by a reception apparatus soon after re- 
ceipt and additional data which corresponds to the 
program data so that a total bandwidth is allocated 
to a predetermined bandwidth, the reception appa- s 
ratus comprising: 

receiving means for repeatedly receiving 

(a) multiplexed data which is made up of io 
first additional data corresponding to first 
program data and second program data, 
from a point of a predetermined time period 
before a start of a broadcast time period in 
which the first program data is to be repro- is 
duced to an end of the broadcast time pe- 
riod, the second program data being to be 
reproduced before the first program data, 
and 

(b) multiplexed data which is made up of 20 
the first additional data and the first pro- 
gram data, during the broadcast time peri- 
od; 

reproducing means for reproducing the first 25 
program data during the broadcast time period; 
caching means for caching the first additional 
data until the start of the broadcast time period 
when the receiving means receives the multi- 
plexed data including the first additional data 30 
during the predetermined time period; and 
using means for using the cached first addition- 
al data when the first additional data has been 
cached by the caching means. 

35 

46. The reception apparatus of claim 45, wherein 
the receiving means further receives 

a cache instruction to accumulate the first ad- 
ditional data before the start of the broadcast ^ 
time period and 

a use instruction to use, during the broadcast 
time period, (a) when the first broadcast data 
has not been accumulated, the accumulated 
first additional data when the first additional da- 
ta has been accumulated and (b) when the first 
additional data has not been accumulated, the 
received first additional data, 
the caching means accumulates the first addi- 
tional data before the start of the broadcast time so 
period, according to the cache instruction, and 
the using means uses, during the broadcast 
time period, (a) when the first additional data 
has been accumulated, the accumulated first 
additional data, and (b) when the first additional ss 
data is not accumulated, the first additional da- 
ta which is received by the receiving means, ac- 
cording to the use instruction. 



953 A2 66 

47. The reception apparatus of claim 45, wherein 

the receiving means further receives 

a cache instruction to cache the first additional 
data when the first additional data has been 
stored in a predetermined storage medium be- 
fore the start of the broadcast time period and 
a use instruction to use, during the broadcast 
flme period, (a) when the first additional data 
has been stored in the cache memory, the first 
additional data stored in the cache memory and 
(b) when the first additional data has not been 
stored in the cache memory, the first additional 
data received by the receiving means or the first 
additional data stored in the predetermined 
storage medium, 

the caching means stores the first additional 
data into the cache memory before the start of 
the broadcast time period, according to the 
cache instruction, and 

the using means uses, during the broadcast 
time . period, (a) when the first additional data 
has been stored in the cache memory, the first 
additional data stored in the cache memory, 
and (b) when the first additional data is not 
stored in the cache memory, the first additional 
data stored in the predetermined storage me- 
dium or the first additional data received by the 
receiving means, according to the use instruc- 
tion. 

48. A broadcast method for broadcasting broadcast da- 
ta comprising: 

an acquiring step for acquiring first broadcast 
data and a reproduction time period in which 
the first broadcast data Is to be reproduced by 
a reception apparatus; and 
a broadcasting step for repeatedly broadcast- 
ing the first broadcast data from a specific time 
to an end of the reproduction time period, the 
specific time being a point in time before a start 
of the reproduction time period, and a time pe- 
riod between the specific time and the start of 
the reproduction time period being a predeter- 
mined time period. 

49. A broadcast method for multiplexing and broadcast- 
ing program data which is to be reproduced by a 
reception apparatus soon after receipt and addition- 
al data which corresponds to the program data, the 
broadcast method comprising: 

an acquiring step for acquiring first program da- 
ta, first additional data corresponding to the first 
program data, a broadcast time period of the 
first program data, and second program data 
which is to be broadcast before the first pro- 



34 



67 



EP 1 172 953 A2 



68 



gram data; 

a multiplexing step for repeatedly multiplexing 
the first additional data with the second pro- 
gram data from a specific time to a start of the 
broadcast time period and repeatedly multi- 
plexing the first additional data with the first pro- 
gram data during the broadcast time period, the 
specific time being a point in time before the 
Mart of the broadcast time period, and a time 
period between the specific time and the start 
of the broadcast time period being a predeter- 
mined time period; and 

a broadcasting step for broadcasting the data 
multiplexed in the multiplexing step. 

50. A broadcast method for multiplexing and broadcast- 
ing program data which is to be reproduced by a 
reception apparatus soon after receipt and addition- 
al data corresponding to the program data, the 
broadcast method comprising: 

an acquiring step for acquiring first program da- 
ta, first additional data corresponding to the first 
program data, a broadcast time period of the 
first program data, second program data to be 
broadcast before the first program data, second 
additional data corresponding to the second 
program data, and a broadcast time period of 
the second program data; 
a judging step forjudging, for each of the broad- 
cast time period of the first program data and 
the broadcast time period of the second pro- 
gram data, whether the broadcast time period 
is shorter than a predetermined criterion time 
period; 35 
a multiplexing step for, 

(a) in a first case where the broadcast time 
period of the first program data is shorter 
than the predetermined criterion time perl- 40 
od and the broadcast time period of the 
second program data is no shorter than the 
predetermined criterion time period, re- 
peatedly multiplexing the second addition- 
al data with the second program data until 45 
a specific time, repeatedly multiplexing the 
first additional data with the second pro- 
gram data from the specific time to a start 
of the broadcast time period of the first pro- 
gram data, and repeatedly multiplexing the so 
first additional data with the first program 
data during the broadcast time period of 
the first program data, the specific time be- 
ing a point in time before the start of the 
broadcast time period of the first program ss 
data, and a time period between the spe- 
cific time and the start of the broadcast time 
period of the first program data being a pre- 



determined time period, 

(b) in a second case where the broadcast 
time period of the first program data and 
the broadcast time period of the second 
program data are each shorter than the 
predetermined criterion time period, re- 
peatedly multiplexing the second addition- 
al data and the first additional data witii the 
second program data from the specific time 
to the start of the broadcast time period of 
the first program data and repeatedly mul- 
tiplexing the first additional data with the 
first program data during the broadcast 
time period of the first program data, and 

(c) in a ttiird case where the broadcast time 
period of tiie first program data is no short- 
er than the predetermined criterion time 
period, regardless of whether the broad- 
cast time period of the second program da- 
ta is shorter than the predetermined crite- 
rion time period, repeatedly multiplexing 
the second additional data witii the second 
program data until the start of the broad- 
cast time period of tiie first program data 
and repeatedly multiplexing the tirst addi- 
tional data with the first program data dur- 
ing the broadcast time period of the tirst 
program data; and 

a broadcasting step for broadcasting the data 
multiplexed in the multiplexing step. 

51. A reception method for receiving and reproducing 
broadcast data which is repeatedly broadcast on a 
predetermined bandwidth, the reception metiiod 
comprising: 

a receiving step for receiving tirst broadcast da- 
ta to be reproduced during a reproduction time 
period, tiie first broadcast data being repeated- 
ly broadcast from a predetermined time period 
before a start of the reproduction time period to 
an end of the reproduction time period; 
a caching step for caching the tirst broadcast 
data until the start of the reproduction time pe- 
riod when the first broadcast data is received 
during the predetermined time period; and 
a reproducing step for reproducing the cached 
first broadcast data when the first broadcast da- 
ta has been cached by the caching step. 

52. A broadcast method for receivingmultiplexed data 
which is made up of program data which is to be 
reproduced by a reception apparatus soon after re- 
ceipt and additional data which corresponds to the 
program data so that a total bandwidth is allocated 
to a predetermined bandwidth, the reception meth- 
od comprising: 
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a receiving step for repeatedly receiving 

(a) multiplexed data which is made up of 
first additional data corresponding to first 
program data and second program data, 5 
from a predetermined time period before a 
start of a broadcast time period in which the 
first program data is to be reproduced to an 
end of the broadcast time period, th^ sec- 
ond program data being to be reproduced 
before the first program data, and 

(b) multiplexed data which is made up of 
the first additional data and the first pro- 
gram data, during the broadcast time peri- 
od; 15 

a reproducing step for reproducing the first pro- 
gram data during the broadcast time period; 
a caching step for caching the first additional 
data until the start of the broadcast time period 20 
when the multiplexed data including the first ad- 
ditional data is received during the predeter- 
mined time period in the receiving step; and 
a using step for using the cached first additional 
data when the first additional data has been 25 
cached in the caching step. 



53. A broadcast program for broadcasting broadcast 
data, the broadcast program having a computer ex- 
ecute: 30 

an acquiring step for acquiring first broadcast 
data and a reproduction time period in which 
the first broadcast data is to be reproduced by 
a reception apparatus; and 35 
a broadcasting step for repeatedly broadcast- 
ing the first broadcast data from a specific time 
to an end of the reproduction time period, the 
specific time being a point in time before a start 
of the reproduction time period, and a time pe- 40 
riod between the specific time and the start of 
the reproduction time period being a predeter- 
mined time period. 

54. A broadcast program for multiplexing and broad- -^5 
casting program data which is to be reproduced by 

a reception apparatus soon after receipt and addi- 
tional data which corresponds to the program data, 
the broadcast program having a computer execute: 

so 

an acquiring step for acquiring first program da- 
ta, first additional data corresponding to the first 
program data, a broadcast time period of the 
first program data, and second program data 
which is to be broadcast before the first pro- 55 
gram data; 

a multiplexing step for repeatedly multiplexing 
the first additional data with the second pro- 



gram data from a specific time to a start of the 
broadcast time period and repeatedly multi- 
plexing the first additional data with the first pro- 
gram data during the broadcast time period, the 
specific time being a point In time before the 
start of the broadcast time period, and a time 
period between the specific time and the start 
of the broadcast time period being a predeter- 
mined time period; and 

a broadcasting step for broadcasting the data 
multiplexed In the multiplexing step. 

55, A broadcast program for multiplexing and broad- 
casting program data which is to be reproduced by 
a reception apparatus soon after receipt and addi- 
tional data corresponding to the program data, the 
broadcast program having a computer execute: 

an acquiring step for acquiring first program da- 
ta, first additional data corresponding to the first 
program data, a broadcast time period of the 
first program data, second program data to be 
broadcast before the first program data, second 
additional data corresponding to the second 
program data, and a broadcast time period of 
the second program data; 
a judging step forjudging, for each of the broad- 
cast time period of the first program data and 
the broadcast time period of the second pro- 
gram data, whether the broadcast time period 
is shorter than a predetermined criterion time 
period; 

a multiplexing step for, 

(a) in a first case where the broadcast time 
period of the first program data Is shorter 
than the predetermined criterion time peri- 
od and the broadcast time period of the 
second program data is no shorter than the 
predetermined criterion time period, re- 
peatedly multiplexing the second addition- 
al data with the second program data until 
a specific time, repeatedly multiplexing the 
first additional data with the second pro- 
gram data from the specific time to a start 
of the broadcast time period of the first pro- 
gram data, and repeatedly multiplexing the 
first additional data with the first program 
data during the broadcast time period of 
the first program data, the specific time be- 
ing a point in time before the start of the 
broadcast time period of the first program 
data, and a time period between the spe- 
cific time and the start of the broadcast time 
period of the first program data being a pre- 
determined time period. 

(b) in a second case where the broadcast 
time period of the first program data and 
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the broadcast time period of the second 
program data are each shorter than the 
predetermined criterion time period, re- 
peatedly multiplexing the second addition- 
al data and the first additional data with the s 
second program data from the specific time 
to the start of the broadcast time period of 
the first program data and repeatedly mul- 
tiplexing the first additional data with the 
first program data during the broadcast io 
time period of the first program data, and 
(c) in a third case where the broadcast time 
period of the first program data is no short- 
er than the predetemiined criterion time 
period, regardless of whether the broad- is 
cast time period of the second program da- 
ta is shorter than the predetermined crite- 
rion time period, repeatedly multiplexing 
the second additional data with the second 
program data until the start of the broad- 20 
cast time period of the first program data 
and repeatedly multiplexing the first addi- 
tional data with the first program data dur- 
ing the broadcast time period of the first 
program data; and 2S 



(a) multiplexed data which is made up of 
first additional data corresponding to first 
program data and second program data, 
from a predetermined time period before a 
start of a broadcast time period in which the 
first program data is to be reproduced to an 
end of the broadcast time period, the sec- 
ond program data being to be reproduced 
before the first program data, and 

(b) multiplexed data which is made up of 
the first additional data and the first pro- 
gram data, during the broadcast time peri- 
od; 

a reproducing step for reproducing the first pro- 
gram data during the broadcast time period; 
a caching step for caching the first additional 
data until the start of the broadcast time period 
when the multiplexed data including the first ad- 
ditional data is received during the predeter- 
mined time period in the receiving step; and 
a using step for using the cached first additional 
data when the first additional data has been 
cached in the caching step. 



a broadcasting step for broadcasting the data 
multiplexed in the multiplexing step. 



56. A reception program for receiving and reproducing 30 
broadcast data which is repeatedly broadcast on a 
predetennined bandwidth, the reception program 
having a computer execute: 



a receiving step for receiving first broadcast da- 35 
ta to be reproduced during a reproduction time 
period, the first broadcast data being repeated- 
ly broadcast from a predetermined time period 
before a start of the reproduction time period to 
an end of the reproduction time period; 40 
a caching step for caching the first broadcast 
data until the start of the reproduction time pe- 
riod when the first broadcast data is received 
during the predetermined time period; and 
a reproducing step for reproducing the cached ^5 
first broadcast data when the first broadcast da- 
ta has been cached by the caching step. 



57. A reception program for receiving multiplexed data 
which is made up of program data which is to be so 
reproduced by a reception apparatus soon after re- 
ceipt and additional data which corresponds to the 
program data so that a total bandwidth is allocated 
to a predetermined bandwidth, the reception pro- 
gram having a computer execute: ss 



a receiving step for repeatedly receiving 
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